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PREFACE

• This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I

- Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The

" I purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The

Iassessment of the general condition of the dam is based upon avail-i able data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the
scope of a Phase I Investigation; however, the investigation is

I intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was loweredE or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environmentI of the structure.

It is important to note that the condition of a dam dependson numerous and constantly changing internal and external con-ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to

i represent the condition of the dam at some point in the future.
Only through frequent inspections can unsafe conditions be detected
and only through continued care and maintenance can these conditions
be prevented or corrected.

I Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the es-I tablished Guidelines, the Spillway Test Flood is based on the
estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because

i of the magnitude and rarity of such a storm event, a finding that
a spillway will not pass the test flood should not be interpreted
as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves
as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.

I The Phase I Investigation does not include an assessment of
the need for fences, gates, no-trespassing signs, repairs to ex-Iiisting fences and railings and other items which may be needed
to minimize trespass and provide greater security for the fa-
cility and safety to the public. An evaluation of the projectI! for compliance with OSHA rules and regulations is also excluded.
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481 NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification No.: NY 00755

Name of Dam: Bradley Lake Dam

State Located: New York

County: Rensselaer

Municipality: City of Troy

Watershed: Lower Hudson River Basin
Stream: Piscawan Kill

Date of Inspection: May 6, 1981

ASSESSMENT
1

Examination of available documents and visual inspection of
the dam did not reveal conditions which constitute an immediate
hazard to human life or property. However, the dam has some serious
deficiencies which require further investigation and remedial work.

Hydrologic and hydraulic analysis indicates that maximum spill-
way discharge capacity is only about 13% of the PMF peak outflow.
The 1/2 PMF would overtop the earth embankment and would probably
cause failure. Therefore, in accordance with Corps of Engineers
screening criteria for review of spillway adequacy, spillway capacity
is considered "seriously inadequate" and the dam is assessed as"unsafe, non-emergency".

The classification of "unsafe" applied to a dam because of a
seriously inadequate spillway is not meant to connote the same
degree of emergency as would be associated with an !'unsafe" class-
ification applied for a structural deficiency. It does mean that
there appears to be a serious deficiency in spillway capacity and
if a severe storm were to occur, overtopping and failure of the
dam could take place, significantly increasing the hazard to loss
of life downstream of the dam.

Therefore, it is recommended that within 3 months after receipt
of this report by the Owner, a detailed hydrologic and hydraulic
analysis be started to better assess spillway capacity. This should
include a more accurate determination of the site specific character-
istics of the watershed. Within 18 months after receipt of this re-

port by the Owner, any appropriate remedial work should be completed.
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The detailed analysis and the design and construction observation of
any remedial work should be done by a qualified, registered profes-
sional engineer.

In the meantime, the Owner should immediately institute a pro-
gram to visually inspect the dam and its appurtenances at least once
a month. Also, within 3 months after receipt of this report the
Owner should complete development of a surveillance program for use
during periods or heavy runoff and of an emergency action plan out-
lining action to be taken to minimize the downstream effects of an
emergency, together with an effective warning system.

The downstream slope of the dam is about 1.6H:lV, which is
considerably steeper than that of similar dams designed in accordance
with modern standards of practice. Therefore, it is recommended that
a stability investigation of the embankment, with particular attention
to the steepness of the downstream slope, be started within 3 months
after receipt of this report by the Owner. Any necessary remedial
work should be completed within 18 months after receipt of this
report by the Owner. The investigation• and the design and construc-
tion observation of any remedial work should be done by a qualified,
registered professional engineer.

Because of other deficiencies, the following additional inves-
tigations should be started within 3 months after receipt of this
report by the Owner. The investigations should be performed by a
qualified, registered professional engineer.

1) Investigate the apparent cracking and structural deterior-
ation of the pipe chamber and headwall at the downstream
toe and determine how repairs should be made.

2) Investigate the structural deterioration of and leakage
into the auxiliary spillway drop inlet structure and outlet
conduit and determine how repairs should be made. Major
modifications to increase spillway capacity may be required
depending on the results of the detailed hydrologic and
hydraulic analysis.

Any remedial work deemed necessary as a result of these inves-
tigations should be completed within 18 months after receipt of this
report by the Owner. A qualified, registered professional engineer
should design and observe the construction of any necessary remedial
work.

862 The following remedial work should be completed by the Owner
within 12 months after his receipt of this report. Where engineer-
ing assistance is indicated, the Owner should engage a qualified,
registered professional engineer. Assistance by such an engineerpI may also be useful for some of the other work.

1) Remove the large tree growing on top of the outlet
end of the service spillway culvert.

vi
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2) Dewater and clean the pipe chamber at the toe of the
dam and restore the low level outlets to operation.
The low level outlet valves should be exercised
regularly.

3) Temporarily repair the structural deterioration of
the inlet and outlet ends of the service spillway
culvert to the extent necessary to halt further deter-
ioration and to allow the adjacent embankment erosion
to be repaired. Major permanent repair or modification
of the culvert spillway, as well as repair of minor
problems along the barrel of the culvert, can wait until
the need for additional spillway capacity has been fully
evaluated by the detailed hydrologic and hydraulic analysis.

4) Remove trees, stumps, and their root systems from all
surfaces of the embankment and for 50 feet downstream
of the toe in accordance with specifications and field
observation of the work by an engineer. Backfilling the
zones where stumps and roots have been removed should
be done with proper material and procedures. Continue
to keep these same areas clear by cutting, mowing, and
cleanup at least annually.

5) Repair the erosion on the upstream slope of the dam,
including that around the inlet end of the service spill-
way culvert, and next to the outlet end of the service
spillway culvert, all in accordance with design and field
observation of the work by an engineer.

6) Construct erosion protection for the entire upstream slope
of the embankment in accordance with design and field ob-
servation of the work by an engineer.

7) Develop and implement effective routine operation and
maintenance procedures for the dam and its appurtenances.

8) Institute a program of comprehensive technical inspection
of the dam and its appurtenances by an engineer on a
periodic basis of at least once every two years.

Kenneth J.'MRlePres ent

hIre

C. .Male oct P.- ,,,NY 2500 /
Approved by: 0o; M. Smithi Jr.

New York Districf Engineer

Corps of Engineers

Date: /,A
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7 _ NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

NAME OF DAM: BRADLEY LAKE DAM, ID NO. NY 00755

e | SECTION 1 .

PROJECT INFORMATION

1.1 GENERAL

a. Authority

The National Dam Inspection Act, Public Law 92-367,
August 8, 1972, authorized the Secretary of the Army through the
Corps of Engineers to initiate a national program of dam inspection
throughout the United States. The New York District of the Corps
of Engineers has been assigned the responsibility of supervising
the inspection of dams within New York State. C. T. Male Associ-
ates, P.C. has been retained by the New York District to inspect
and report on selected dams in the State of New York. Author-
ization and notice to proceed was issued to C. T. Male Associates,
P.C. under a letter from Michael A. Jezior, LTC, Corps of
Engineers. Contract No. DACW5l-81-C-0014 has been assigned by
the Corps of Engineers for this work.

b. Purpose of Inspection

The purpose of the inspection program is to perform
technical inspection and evaluation of non-Federal dams to identify
conditions which threaten the public, and thus permit correction
in a timely manner by non-Federal interests.

1.2 DESCRIPTION OF PROJECT

a. Location

The dam is located on the Piscawan Kill, a tributary of
the Hudson River, in the City of Troy. The dam at its maximum
section is at Latitude 42 degrees - 44.9 minutes North, Longitude
73 degrees - 40.1 minutes West.

Access to the dam is from State Route 7 (Hoosick Street)
to the south, then via 18th Street north to Frear Park and the dam
(see Vicinity Map).

1566 The official name of the dam is Bradley Lake Dam, and
the official name of the impoundment is Bradley Lake. The impound-0 ment has also been known as Middle Service Reservoir, Old Reservoir
Number Three, and Upper Oakwood Reservoir.

i!
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b. Description of Dam and Appurtenances

Bradley Lake Dam is an earthen embankment about 50 feet
high, 530 feet long, and 13 feet wide at the crest. On the crest
of the dam there is a paved path, 9 feet wide, which is used by
golfers who play on the golf course that lies north of Bradley
Lake. The dam has a bend point downstream at about its midpoint
(Sta 2+30). The upstream and downstream slopes of the dam are
about 3.5H:lV and 1.6H:lV, respectively. The engineer who designed
the dam reported that it was founded on "alternate strata of in-
durated clay-shale and compact lime-stone" and that the embankment
consisted of "clay. gravel, and loam" with an impervious core con-
sisting of "puddle'. The bottoms of the spillway discharge channels
are bedrock and about 5 feet of soil overlying the bedrock is ex-
posed in the sides of the channels.

The dam has two spillways, a culvert service spillway and
a drop inlet auxiliary spillway. The service spillway, located about
at the bend point, is a brick culvert about 4 feet wide by 5.5 feet
high by about 80 feet long. The culvert is constructed of brick
masonry 2 courses thick, bends to the right as it passes through
the dam, and has an estimated slope downstream of 5Z. The downstream
end of the culvert is founded on bedrock. Flow into the culvert is
over a concrete sill on the right side of the exposed portion of
the culvert on the upstream slope of the dam.

The drop inlet auxiliary spillway is part of a brick
masonry control tower for the dam located near the left abutment
about 15 feet upstream from the dam. The drop inlet has a 3-foot
by 12-foot rectangular clear opening, with an total weir length
of 30 feet. At the bottom of the drop inlet shaft there is about
a 6-foot-diameter outlet conduit that runs through the dam. The
outlet conduit is constructed of brick masonry three courses thick,
is about 150 feet long, and has a bottom slope of about 2Z.

On the upstream side of the control tower there are 2
slide gates (presently inoperable) to a valve chamber (presently
filled in) just upstream of the drop inlet. A 20-inch diameter 4
valved cast iron pipe exits from the chamber, runs through the
bottom of the drop inlet structure, and then is laid in the bottom
of and discharges into the upstream end of the outlet conduit from
the drop inlet.

28I |At the toe of the dam there is brick and stone masonry
arched-roof pipe chamber, 9 feet high by 8 feet wide. This chamber
extends into the embankment about 1 feet and has a stone masonry
headwall, with an access doorway, at the toe of the dam. Protruding
from a brick masonry wall at the upstream end of the chamber are
3 valved cast iron pipes, two 12 inches in diameter and one 8 inches
in diameter. These three pipes are the low level outlets for the
dam.
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Ic Size Classification

In accordance with Recommended Guidelines (Reference 1),

Bradley Lake Dam is classified as "intermediate" in size because its
height is about 50 feet (within the 40 to 100-foot range). The
maximum storage capacity of the reservoir at the top of dam is 215

; acre- feet. :

d. Hazard Classification

In accordance with Recommended Guidelines (Reference 1),

Bradley Lake Dam is classified as having a "high" hazard potential.-
This is because it is judged that failure of the dam would signifi-
cantly increase flows downstream which could cause loss of more than

I a few human lives and excessive property damage. Downstream de-
velopment that could be damaged or destroyed by a dam failure in-I. cludes: another dam, Wright. Lake Dam, about 1000 feet downstream
and Oakwood Avenue (State Route 40) which runs along the top of
Wright Lake Dam; and a residential area of the City of Troy, with
many dwellings, about 3000 feet downstream of the dam (vertical
drop from the dam to this residential area is about 240 feet).
Wright Lake Dam, NY 00757, is covered by a separate Phase I In-
spection Report.

e. Ownership

The dam was originally constructed in about 1860 by theI City of Troy. The dam and reservoir are presently owned by:

City of Troy
City Hall
Monument Square
Troy, New York 12180

Attn: Mr. John P. Buckley, City Manager
(518) 270-4401

Ii f. Operator

No one is responsible for the day-to-day operation of
the dam. The dam appurtenances have not been operated for many
years. Operation of the dam when it was used was the responsibility
of:

5211 City of Troy
Department of Public Utilities
55 Leversee Road
Troy, New York 12182

Attn: Richard W. Casey, Commissioner
I(518) 270-4500

1-3
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g. Purpose of Dam

The dam-was originally constructed to impound water for
use as a public water supply for the City of Troy. It was abandoned
as a water supply in 1916. The lake is presently used for recre-
ational (aesthetic) purposes and is now part of Frear Park in Troy.

h. Design and Construction History

The dam was designed in 1859 by Barton and Fuller
Engineers. It was constructed in 1859 and 1860 by an unknown
contractor. The construction included the pipe chamber with low
level outlets and the culvert service spillway.

In 1870 a drop inlet auxiliary spillway, valve chamber,
gate house, 20-inch-diameter outlet pipe, and about a 6-foot-diameter
brick masonry and wooden auxiliary spillway outlet conduit were added
to the dam. In 1884 the wooden portion of the spillway outlet conduit
was replaced with a 6-foot-diameter brick masonry conduit. Some-
time in the mid-1960's the Owner burned the wooden gate house over
the valve chamber. In 1977 a trash rack (chain link fence) was
placed over the top of the drop inlet. In 1980 the golf cart path
on the dam crest was paved.

There is no knowledge or record of other construction,
modification, or major repair of the dam. Refer to Section 2 of
this report, as well as to the Engineering Data Checklist in Appen-
dix F2, for a complete discussion of the design and construction
history. Other engineering data is included in Appendices F3 and G.

i. Normal Operating Procedures

The dam has not been operated in many years. All of the
slide gates on the valve chamber and the valve on the 20-inch pipe
in the valve chamber are in a state of disrepair (chamber filled
with dirt and debris) and are believed to be inoperable. All 3
valves on the low level outlets in the pipe chamber (vault at toe
of dam) also appear to be inoperable. At the present time, and
as the normal condition, all valves and slide gates at the dam are
closed and the water level is about at the culvert service spillway
crest.

1.2 PERTINENT DATA

6539 a. Drainage Area (square miles) 2.70

b. Discharge at Dam Site (cfs)
Culvert Service Spillway (W.S. at

top of dam) 160
Drop Inlet Auxiliary Spillway (W.S.

at top of dam) 520
Total Both Spillways (W.S. at top of dam) 680

1-4



Following outlets are normally closed and
presently inoperable - estimated potential
w/W.S. at service spillway crest:

Outlet Pipe from Valve Chamber 10
Low Level Outlets 60

Maximum Known Flood (estimated based on over-
topping reported to have occurred sometime
previous to December 1970) 700

c. Elevation (feet - NGVD)
I Baised on USGS mapping, the elevation base used on the

bathymetric map of the reservoir, dated June 1894 (see Appendix
G-l) is about 1.2 feet lower than NGVD (National Geodetic Vertical
Datum of 1929). Therefore, all elevations used in this report
are 1.2 feet higher than those found on the bathymetric map in
Appendix G and are in feet above mean sea level NGVD.

Top of Dam 293.3
Design High Water Unknown
Drop Inlet Auxiliary Spillway Crest 290.3
Culvert Service Spillway Crest (Sill Crest) 288
Entrance Invert of Outlets

Outlet Pipe from Valve Chamber 275 +
Low Level Outlets 247 +

d. Reservoir Length (feet) - at service spillway
crest 1300 +

e. Reservoir Surface Area (acres)
Top of Dam 12 +
Drop Inlet Auxiliary Spillway Crest 10 T
Culvert Service Spillway Crest 8.3

753 f. Reservoir Storage (acre-feet)
Top of Da 215
Drop Inlet Auxiliary Spillway Crest 186
Culvert Service Spillway Crest 163

g. Dam
Ty-pe - Earth embankment with impervious core.
Length - About 530 feet.
Height - About 50 feet.
Top Width - About 13 feet (paved path is 9 feet wide).
Side Slopes - Upstream - About 3.5H:IV, original design

2H:lV.
- Downstream - About 1.6H:lV, original design

I.5H:IV.
Zoning - Unknown.
Impervious Core - Puddle wall consisting of "one part good

gravel to two parts good clay"; 15 feet
wide at base of dam stepping down to 8Ii feet wide at top of wall, which is about
3feet higher than the service spillway

crest.
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Cutoff - Impervious core extends 6 feet into bedrock in a
15-foot-wide excavated trench. Three additional
cutoff trenches, each 4 feet wide and 3 feet
deep, excavated into bedrock and backfilled w/

* puddle material which was brought up about 5 feet
above bedrock into the embankment, located res-
pectively 10 feet upstream and 18 and 36 feet
downstream of the impervious core.

Grout Curtain - Unknown.

h. Spillway

1) Service Spillway
Type - Culvert spillway. Consists of about an 80-foot-

long brick masonry culvert with an oval cross
section 4 feet wide by 5.5 feet high. The con-
duit walls are 2 brick courses thick and the
culvert entrance is about a 6-foot-long by 4-foot
high opening in the side of the upstream end over
a concrete sill.

)81 Length of Weir - N/A (culvert cross section is control
section).

Upstream Channel - Reservoir bottom tapers up to
concrete sill in culvert situated
on upstream slope of dam.

Downstream Channel - Bedrock channel sloping steeply
from exposed end of culvert down
to Wright Lake below.

2) Auxiliary Spillway
Type - Drop inlet spillway. Consists of a 3-foot by

12-foot rectangular clear opening and vertical
shaft with about a 6-foot-diameter brick mas-
onry outlet conduit from the bottom of the
shaft. The conduit walls are 3 brick coursesII thick and the conduit is about 150 feet long.

Length of Weir - 30 feet.
Upstream Channel - Reservoir all around drop inlet.
Downstream Channel - Bedrock channel, then area of

natural ground down to Wright
Lake.

i. Outlet Works

1) Outlet Pipe from Valve Chamber
Size - 20-inch diameter.
Description - Cast iron pipe from valve chamber on u/s

side of drop inlet auxiliary spillway,
through bottom of drop inlet, and laid

in bottom of and discharging into outlet
conduit from drop inlet.
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571 Control - 20-inch valve on u/s end inside valve
chamber and two slide gates on u/s side
of valve chamber. Operating stems for
the valve and gates are broken or cut off,
the valve chamber is filled in with earth
and debris, and the valve and gates are
inoperable.

2) Low Level Outlets
Size - Two 12-nch diameter and one 8-inch diameter.
Description - 3 cast iron pipes about 140 feet long

under dam to pipe chamber at toe of dam.
Control - Valves on d/s end of each pipe in pipe

chamber, all believed to be inoperable.
Other - The brick and stone masonry arched-roof pipe

chamber is 8 feet wide by 9 feet high (pre-
sently silted in 2 feet) by 16 feet long. At
the downstream end there is a 3-foot by 6-foot
doorway for access to the chamber.

III
I
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891 SECTION 2

ENGINEERING DATA

2.1 DESIGN DATA

a. Geology

Very little geologic information was available in the
design data for this dam. The following information was obtained
from current geologic maps and publications for this region
(References 26, 27, and 28), as well as from the site visit.

Bradley Lake Dam is located on the western border of the
Taconic Section of the New England Province. Regional geologic bedrock
maps show that between Bradley Lake Dam and Wright Lake Dam, which
is immediately downstream, there is a thrust or reverse fault which
trends north-south (roughly perpendicular to the east-west trend of
the valley) and another fault, trending northeastward, and shown on
the map as being immediately downstream of Bradley Lake Dam. The
map indicates that the bedrock under Bradley Lake Dam is the German-
Town Formation which is of Cambrian age and consists of shale and
conglomeratic limestone. Surficial geology maps indicate that theoverburden soils at the dam site consist of the blue-gray and choc-
olate rhythmic clays known as the Lake Albany clays.

In excerpts from the Water Commissioners Report of 1860
concerning the construction of the dam (see Appendix F3-2), the
bedrock under the dam is described as "alternating strata of in-
durated clay-shale and compact lime-stone ... bent and corrugated
at sharp angles".

b. Subsurface Investigations

No records of subsurface investigations are available
for this dam site.

c. Dam and Appurtenances

The dam was designed in 1859 by Barton and Fuller Engineers,
who are no longer in business. The only records available concerning
the design of the dam were excerpts from City of Troy Water Commis-
sioners Reports (see Appendices F3-1 to F3-8). Also available was
Sa bathymetric map of the reservoir done in June 1894 (see Appendix
G-l).

S 2.2 CONSTRUCTION HISTORY

3592 a. Initial Construction

Bradley Lake Dam was constructed from September 1859
to July 1860 according to the City of Troy Water Commissioners
Report of 1861 (see Appendices F3-4 and F3-5). The Water Coa-
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missioners Reports describe the construction of the original dam
and indicate that the only spillway at that time was the oval
culvert spillway, or "waste-weir" as it was referred to in the
Reports. The construction contractor for the dam is unknown.

No drawings or other data concerned with the original
construction could be found. A brief review of the known con-
struction history, as can be determined from the available data
and the Owner, can be found on Appendix F2-2.

b. Modifications, Repairs, and Maintenance

Excerpts from City of Troy Water Commissioners Reports
(see Appendices F3-7 and F3-8) describe some early modifications
to the dam. In 1870 a drop inlet spillway, valve chamber, gate
house, and about 144 feet of 6-foot-wide by 6.5-foot-high oval
brick masonry outlet conduit were added to the dam. From the end
of the brick masonry conduit a wooden conduit was built about 220
feet down to Wright Lake, a downstream reservoir. A 20-inch-diameter
valved cast iron pipe also was installed from the valve chamber
and extended about 75 feet inside the outlet conduit before turning
and exiting the conduit.

In 1884 the wooden portion of the drop inlet outlet conduit
was replaced with a brick masonry conduit that had a limestone head-
wall at its downstream end. The area around the conduit was then
backfilled. The headwall still exists and is visible in Photo A-lIB.

t Present observation, as illustrated by this same Photo A-llB, sug-
gests that the lower portion of the brick masonry outlet conduit
must have been replaced at some later time with two riveted steel
pipes, and that these steel pipes subsequently deteriorated and
were abandoned. 4

According to the Owner the wooden gate house over the
drop inlet and valve chamber was burned down in the mid-1960's by
the City. Photos on Appendix F3-13 show the gate house as it
existed in 1921.

In 1977 a trash rack of 2 by 4 lumber and chain link fence
was placed over the top of the drop inlet.

In 1980 the golf cart path on the top of the dam was paved.

C. Pending Remedial Work

There are no known plans for any remedial work at the dam.

D21 2.3 OPERATION RECORD

1' a. Inspections

There is no known record of inspection of the dam by the

SI.Owner,

2-2
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A State of New York Conservation Commission Dam Report
dated June 20, 1921 (see Appendix F3-9) describes the dam as "in
good condition". On Appendix F3-13 are photos of the dam from
upstream taken during this inspection.

An inspection report dated December 8, 1970 by the NYS-DEC
and various correspondence concerning that inspection (see Appendices £

F3-14 to F3-21) indicated that the dam was in a deteriorated and
unsafe, but repairable condition. The presence of tree growth on
the downstream slope of the dam was noted. The 1970 inspection in-
dicated that the crest of the dam was eroding, and a report of
February 4, 1971 concerning the 1970 inspection stated that "the
earth embankment shows evidence of previous high water and erosion
due to overtopping" (see Appendix F3-17). The spillway structures
were also described as deteriorating and it was noted that the
drop inlet structure had no protection over the opening. Finally
the inspection noted that there was evidence of some maintenance
being performed at the dam site.

An inspection report dated December 19, 1974 by the
NYS-DEC (see Appendix F3-22) indicated that the spillways were
"in need of repair or maintenance" and that a trash rack should
be provided for the spillway. The report also noted that "repairs
(were).required beyond normal maintenance".

An inspection report dated April 28, 1978 by the NYS-DEC
(see Appendix F3-24) and a letter sent to the Owner concerning that

A inspection (see Appendix F3-25) indicated that the dam's spillways
were "in need of repair or maintenance". The dam was also evaluated
as needing "repairs required beyond normal maintenance."

b. Performance Observations

Other than the observations made in the various data,
inspections, and correspondence concerning the dam (see Appendix
F3) there are no other records of performance observations.

c. Water Levels and Discharges

There are no known records of water levels or discharges
at the dam.

0 d. Past Floods and Previous Failures

The City of Troy Water Commissioners Reports (see Appendix
F3-6) indicate that in February 1861 water flowed out of the reser-
voir over ground on the left side of the dam. When this occurred
the only spillway at the dam was the oval culvert spillway and all
three of the low level outlet pipes were open.

A re ort for the inspection made on December 8, 1970 (see
Appendix F3-17) states that "the embankment shows evidence of pre-

2-3 . ".

:l 2-3 ....-



?-A

II

vious high water and erosion due to overtopping". There is no other
information in the available records as to the extent of the over-
topping and crest erosion.

2.4 EVALUATION

a. Availability

As listed on Appendix Fl, various engi eering data and
records are available in the files of the Owner, the Dam Safety
Section of the NYS-DEC, and the Division of Fish and Wildlife of
the NYS-DEC. This data was reviewed, and copies of the records
significant to the dam are included in chronological order in
Appendices F3 and G. Appendix F2, Checklist for General Engineer-
ing Data and Interview with Dam Owner, also contains pertinent
engineering information. A current pamphlet entitled "History of
the Troy Water Works" was also available from the Owner and was
useful, but it is not appended to this report.

b. Adequacy

Available data consisted of descriptions of the dam's
construction and repairs from Troy Water Commissioners Reports,
inspection reports, two old photos, correspondence, and bathy-
metric mapping of the lake. Such data as design/construction
drawings, record drawings, specifications, design calculations,
detailed data on foundation and embankment soils, and operation
and performance data are not available. The lack of such in-depth
engineering data does not permit a comprehensive review. Therefore,
the available data was not adequate by itself to permit an assess-
ment of the dam.

c. Validity

The culvert spillway measured 4 feet by 5.5 feet high and
not 4 feet by 5 feet as found in the City of Troy Water Commissioners( Reports (see Appendix F3-6).

The elevation base of the bathymetric map (Appendix G-l)
is about 1.2 feet lower than NGVD based on USGS mapping.

!1
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84 SECTION 3

IVISUAL INSPECTION

3.1 FINDINGS

a. General

Bradley Lake Dam was inspected on May 6, 1981. The
inspection party (see Appendix B-l) met two representatives of
the Owner at the offices of the Troy Department of Public Util-
ities: Richard W. Casey, Commissioner, and Neil Bonesteel. The

Iinspection party then proceeded to the dam site, without the
Owner',s representatives, and performed the inspection. The
weather was overcast and cool in the morning, warming toward
noon. The water surface was at about EL 288.2 or about 2 inches
above the sill at the inlet end of the culvert service spillway.
The Visual Inspection Checklist is included as Appendix B, while

I selected photos taken during the inspection are included in Ap-
- pendix A and as the Overview Photo at the beginning of this report.Appendix A-i is a photo index map.

b. Dam

There is no evidence of sloughs or slides of the
embankment.

Crest of Dam - There is a paved golf cart pathway on the
crest of the dam (see Photo A-2A). The pavement is in good con-
dition and shows no signs of settlement, cracking, or horizontal
movement.

Upstream Slope of Dam - The upstream slope has a sparse
cover of weeds and grass. Brush growing on the upstream slope
between the service spillway and the right abutment appears to
have been cut within the past year or two. Significant erosion
of the upstream slope has occurred near its contact with the left
abutment (see Photo A-3A) and next to the service spillway culvertI (see Photos A-3B and A-4A). A small clump of trees is growing on
the upstream slope near the right abutment. There is no erosion
protection on the portion of the slope which is visible above
the reservoir level (see Photo A-4B).

Downstream Slope of Dam - The downstream slope of the
dam is l.6H:IV, whLch, for a dam of this height (about 50 feet),
is considerably steeper than that of similar dams designed in ac-
cordance with modern standards of practice. No evidence of creep
or sloughing was observed on the slope, but there does appear
to be an inactive erosion channel near the top of the slope at
about Station 3+60. The downstream slope is covered with unmowed
grass and weeds from the left abutment to about Station 2+00,
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.28j with brush from about Station 2+00 to Station 2+50, and with
trees, stumps, logs and brush from Station 2+50 to the right
abutment (see Photos A-5B and A-6A). At about Station 0+75 there
is a large stump on the downstream slope about. 3 feet below the
elevation of the top of the dam. No evidence of seepage, wetness,
or softness was observed.

Zone Next to Downstream Toe - Between the left abutment
and the service spillway there is a-grass- and brush-covered ter-
race (see Photo A-2B) which is about 10 feet below the elevation
of the top of the dam. Between the service spillway and the right
abutment is the deep section of the valley. Trees are growing in
this section between the toe of the dam and Wright Lake which is
immediately downstream. There is no evidence of seepage in the
zone next to the downstream toe. Flow from the service spillway
discharges in a channel on the left bank of the deep valley section
(see Overview Photo). The bottom of this channel is bedrock. Flow
from the auxiliary spillway near the left abutment discharges down
a channel on the natural valley slope downstream of the terrace next
to the dam (see Photo A-1IA). The bottom of this channel is also
bedrock.

Abutments - Both abutments appear to be soil. No bedrock
outcrops were observed in the vicinity of the abutments.

c. Appurtenant Structures

1) Pipe Chamber and Low Level Outlets

At the toe of the dam there is a brick and stone
masonry headwall at the downstream end of a brick and stone masonry
pipe chamber (see Overview Photo). Inside the pipe chamber are the
valved ends of the 3 low level outlet pipes: two 12-inch pipes and
one 8-inch pipe (see Photo A-6B). The valves and exposed portions
of the cast iron pipes are rusted and pitted. The valves have not
been operated in many years, have no handwheels, and are believed
to be inoperable.

The pipe chamber and its downstream headwall are in a
deteriorated condition. There are structural cracks about one-half
to one inch wide about 4 to 6 feet from the downstream end of the
chamber. There are diagonal cracks in the headwall and it is being
undermined at its ends. The brick and stone masonry of the chamber
and headwall is deteriorating with bricks and stones loose, broken,
and missing (see Photo A-6A).

2) Culvert Service Spillway and Discharge Channel

The ends of the culvert service spillway are in
poor condition. There is significant erosion around the upstream
end of the culvert (see Photos A-3B and A-4A). At the upstream
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end of the culvert to the right of its inlet, about a 4-foot section
of the culvert halfway around the pipe is missing (see Photo A-7A).
About a 4-foot-square brick masonry section of the culvert, in
back of the inlet, is also missing. Brick masonry around the
opening is missing, worn, and broken. Concrete around and over
the inlet is spalled and eroded.

A large tree is growing on top of the downstream end
of the culvert service spillway and significant erosion is occurring
next to the outlet end of the culvert (see Photo A-8B). The down-
stream end of the culvert is broken up, with stone masonry exposed
on the left side, looking downstream. The exposed bricks at the
downstream end are spalled, broken, and loose.

Between its ends the culvert service spillway is in
fair condition (see Photo A-7B). In the bottom portion of the cul-
vert mortar is eroded to a depth of about one inch and some bricks
have spalled to half their thickness (see Photo A-8A).

The discharge channel downstream of the service
spillway is a steep area over exposed bedrock that discharges into
the upstream end of Wright Lake (see Overview Photo).

3) Control Tower, Auxiliary Spillway, and Discharge
Channel

The control tower is a deteriorating brick masonry
structure consisting of the drop inlet portion of the auxiliary
spillway on the downstream side and a valve chamber on the upstream
side (see Photo A-9A). The control tower crest is irregular with
two to eight courses of brick missing in various places. There are
structural cracks at the corners of the drop inlet shaft with leak-
age of as much as 50 gpm into the shaft. The valve chamber portion
of the tower is filled in with earth and debris. The two slide
gates on the upstream side of the valve chamber have broken or cut
off operating stems and are believed to be inoperable. The chain
link fencing of the trash rack over the drop inlet is ripped away
from its wood frame on the right side.

The outlet conduit from the drop inlet is a round
(or nearly round) brick masonry conduit with walls that appear to
be three courses of brick thick. There is seepage into the con-
duit upstream of the dam crest and stalactites of calcium carbonate
hang from the crown of the conduit (see Photo A-9B). The brick
masonry of the conduit is in a deteriorated condition with mortar
loose and missing. Bricks are spalled, broken, and loose, with
whole layers of the brick lining missing. Some patching of the
conduit, with concrete blocks and cement, has been done (see

7310 Photo A-10A). The patch shown in Photo A-10A may have been where
the 20-inch outlet pipe in the bottom of the outlet conduit used
to exit from the outlet conduit.

Lt
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The brick masonry at the downstream end of the
conduit is irregular (see Photo A-10B). Reportedly the brick con-
duit once extended from its present end downstream to a limestone
headwall at Wright Lake (see Section 2.2b). Presently this area
is just an open channel from the end of the conduit down to Wright
Lake. At its upstream end the channel from the conduit is steep
exposed bedrock (see Photo A-IIA). Further downstream the channel 4,
is an eroded area of soil. The channel in this area is clogged with
brush, trees, concrete debris, old sections of riveted steel pipe,
and an old stone headwall (see Photo A-lIB).

A 20-inch-diameter cast iron pipe extends from the
valve chamber into the upstream end of the spillway outlet conduit
(see Photo A-9B). The upstream control valve on this pipe is
buried by the earth and debris filling the valve chamber. A stem,
possibly for the valve, extends from the debris but the valve
appears to be inoperable. The pipe is broken at its downstream
end inside the outlet conduit.

d. Reservoir Area

No evidence was observed to indicate problems of slope
instability on the perimeter of the reservoir or of significant
sedimentation in the reservoir (see Photo A-12B).

e. Downstream Channel

Both spillway discharge channels and any flow from the
low level outlets discharge into the upstream end of Wright Lake
(see Photo A-12A).

3.2 EVALUATION

Significant erosion of the upstream slope of the dam next
to the service spillway and near the left abutment, if allowed to
continue, could lead to breaching of the dam. Also, there is sig-

( nificant structural deterioration of the upstream end of the service
spillway culvert. The lack of erosion protection on the upstream
slope could lead to the initiation of erosion at other locations
aswell.

The brick masonry drop inlet and outlet conduit of the auxiliary

spillway are badly deteriorated. A structural collapse of the drop
inlet or outlet conduit, with the resultant blockage of the spillway,
could lead to overtopping and breaching of the dam.

Trees growing on the upstream slope near the right abutment,
on the downstream slope between the service spillway and the right
abutment, and in the zone next to the downstream toe of the dam
could lead to seepage problems and piping (internal erosion) of
the embankment if any of the trees blow over and pull out their
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roots or if any of the trees die and their roots rot. Similar
seepage problems could result from the stumps on the downstream
slope, of the dam.

The downstream slope of the dam is steeper than that of similar
dams designed in accordance with modern standards of practice and) should be evaluated to determine whether it has an adequate factor
of safety against failure.

A large tree growing on top of the outlet end of the service
I spillway culvert may result in structural collapse of the culvert

and blockage of the spillway, which could, in turn, lead to over-
topping and breaching of the dam. Significant erosion of the soil
around the outlet end of the service spillway culvert, if allowed
to continue, could lead to erosion of the embankment and breaching
of the dam.

A structural collapse of the pipe chamber or headwall at the
toe of the dam, due to their deteriorated condition, could threaten
the stability of the embankment.

The low level outlet pipe valves are in poor condition and
appear to be inoperable. This makes it difficult to regulate lake
levels or drain the lake.

Unmowed grass and weeds and brush made it impossible to inspect
adequately the downstream slope and the zone next to the downstream
toe of the dam.

I
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311 SECTION 4

OPERATION AND MAINTENANCE PROCEDURES

4.1 OPERATION PROCEDURES

There are no operation procedures, written or otherwise,
for the dam.

7Bradley Lake is presently just used for recreational (aesthetic)
purposes. The water level is normally at or below the service spill-
way crest. The gates on the upstream side of the valve chamber,
the valve on the 20-inch pipe from the valve chamber, and the valves
on the 3 low level outlets in the pipe chamber at the toe of the

* dam are all normally closed and have not been operated in many years.

At the time of the May 6, 1981 inspection the lake level was
about 2 inches above the service spillway crest.

4.2 MAINTENANCE OF DAM AND OPERATING FACILITIES

There are no written maintenance procedures for the dam.

The use of Bradley Lake as a source of water supply by the
City of Troy was discontinued in 1916. The operating facilities
at the dam are presently in a state of disrepair, appear to be
inoperable, and have not been used in many years.

The only regular maintenance performed on the dam is the cutting
of brush on the upstream slope and the maintenance of the golf cart
path across the top of the dam by the City of Troy Department of
Parks and Recreation. -No other regular repairs or periodic mainten-
ance of the dam or appurtenances occurs.

4.3 EMERGENCY ACTION PLAN AND WARNING SYSTEM

iThere is no emergency action plan and warning system for the
dam.

4.4 EVALUATION

Maintenance of the dam and appurtenances is unsatisfactory.[ There has been no significant maintenance or repair of the dam and
its appurtenances in recent years. Effective operation and main-
tenance procedures, as well as plans for repairs, need to be de-

I- veloped and implemented in order to avoid the continued deterior-
ation of the dam.

The Owner should develop an emergency action plan outlining
action to be taken to minimize the downstream effects of an emer-
gency, together with an effective warning system.
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'"3,1 SECTION 5

HYDROLOGY AND HYDRAULICS

5.1 DRAINAGE AREA CHARACTERISTICS
Bradley Lake Dam and Bradley Lake are located on the Piscawan

Kill, a tributary of the Hudson River in eastern New York. Immedi-
ately downstream of the dam the Piscawan Kill discharges into Wright
Lake. The dam itself is located less than one mile upstream from
the tributary's confluence with the Hudson River.

The total drainage area at the dam is 2.70 square-miles, of
which about 0.013 square-miles (8.3 acres), or only about five-tenths
of one percent, is the surface of Bradley Lake at its service
spillway crest. The topography of the drainage area is character-
ized by slopes of 10% to 20%. Elevations in the drainage area vary
from EL 288 to EL 1190. (See Appendices C-5 and C-6).

About 2 miles upstream of the dam there is a major impoundment
known as Troy Reservoir (about 52 acres). Since Troy Reservoir has
a total drainage area of 1.58 square-miles, it regulates about 59%

of the total drainage area of Bradley Lake Dam. Troy Reservoir
is actually two impoundments that act as one because they are
connected by two large uncontrolled culverts under the earth berm
that separates them. The berm is known as Brunswick Reservoir Dam,
NY 00114, and the lower or main dam is Vanderheyden Reservoir Dam,
NY 00116. There is no Phase I Inspection Report for either of
these dams.

5.2 ANALYSIS CRITERIA

The U.S. Army Corps of Engineers Hydrologic Engineering Center's
Program HEC-l DB (Reference 3) was used to develop the test flood
hydrology and perform the reservoir routing.

The purpose of this analysis was to evaluate the dam and spill-
way with respect to their surcharge storage and spillway capacity.
Accordingly, it was assumed that the water surface was at the ser-
vice spillway crest at the start of the flood routing. Outflow from
the reservoir was allowed only through the service and auxiliary
spillways. The gates into the bottom of the valve chamber and the
outlet pipe from the valve chamber, as well as the low level out-
lets, were all assumed to be closed, as they are normally. All
these outlets are presently inoperable anyway.

A constant base flow of 2 cfs per square mile was chosen to
represent average conditions in the drainage area and was inputted
into the program for all subareas.
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The index PMP (probable maximum precipitation) inputted to
the HEC-1 DB program was 19.5 inches for a 24-hour duration all-
season storm over a 200-square-mile basin, according to HMR 33

( (Reference 4). Maximum 6-hour, 12-hour, 24-hour, and 48-hour
precipitation for the actual size of the drainage area (same for
10 square miles or less) were inputted to the program as percentages
of the index PMP in accordance with HMR 33. A storm reduction co- I
efficient was then applied internally by the program in order to
transpose or center the storm over the actual total drainage area.
Thus, the corrected 48-hour PMP for the actual total drainage area
became 22.2 inches. All rainfall was distributed using the Stan-
dard Project Storm arrangement embedded in the program.

Appendices C-7 and C-8 summarize the subarea, loss rate,
and unit hydrograph data inputted to the program. Four subareas
were used. Subarea 1 consists of all the drainage area around
Troy Reservoir, and Subarea 2 consists of just the surface of Troy
Reservoir. Subarea 3 consists of all the drainage area tributary
to Bradley Lake, excluding Subareas 1 and 2. Subarea 4 consists of
the surface of Bradley Lake. For the land in Subareas 1 and 3, loss
rates were assumed to be 1.0 inch initially and a constant 0.1 inch
per hour thereafter. A Snyder unit hydrograph basin coefficientwas assumed for average conditions and a Snyder peaking coefficient
was chosen from the 1976 Upper Hudson and Mohawk River Basins
Hydrologic Flood Routing Models (Reference 20). A conservative
standard lag time was computed. The program uses the inputted lag
time and Snyder peaking coefficient to solve by iteration for
approximate Clark coefficients, which are then used to calculate
the runoff hydrograph.

For the reservoir surfaces making up Subareas 2 and 4, loss
rates were set to zero so that rainfall would equal rainfall excess,
or runoff. Assuming no delay in the rainfall/runoff response, a
constant unit hydrograph for a rainfall duration equal to the HEC-l
DB calculation interval was developed per Appendices C-7 and C-8
and inputted to the program for each reservoir.

Flows were routed through Subarea 2, Troy Reservoir, using
the HEC-l DB program in the same way as for Bradley Lake. The
development of elevation-storage and discharge data for Troy Res-
ervoir is shown on Appendices C-9 and C-l0. Routing was started
with the water surface at the spillway crest and the outlet wo;ks
were assumed to be closed. The spillway and the top of the dam
were modeled as ideal broad-crested weirs.

Flow from Troy Reservoir was routed through Subarea 3 to
Bradley Lake by the HEC-1 DB program using normal depth channel
routing. The inputted typical cross sections defining the channel
reaches were developed from and are located on the Drainage Area
Map, Appendix C-5. Hand plottings of the cross sections are in-
cluded as Appendices C-11 and C-12.
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3The floods selected for analysis were the PMF (probable maximum
flood) and 1/2 PMF. Floods as ratios of the PMF (e.g., 1/2 PMF)
were taken as ratios of runoff, not of precipitation. Peak inflow
.to Bradley Lake for the PMF is about 5,400 cfs, or 2,000 csm (cfs
per square mile). Peak outflow is not reduced by reservoir routing
and is the same as peak inflow' For 1/2 PMF the peak inflow is
about 2,300 cfs (852 csm) and the routed peak outflow is the a
same as inflow.

5.3 RESERVOIR CAPACITY

Using a bathymetric map of the reservoir (see Appendix G-l),
supplemented by USGS contour mapping above the service spillway
crest (see Appendix C-5), areas inside contour elevations were
measured and the capacity of the reservoir was computed by the
method of conic sections. The computations were done by the HEC-l
DB program. A hand tabulation of the elevation-area input and the
computed results is on Appendix C-13.

At the culvert service spillway crest, EL 288, the reservoir
has a capacity of 163 acre-feet. At the top of dam, EL 293.3, the
reservoir has a capacity of 215 acre-feet. Surcharge storage be-
tween the service spillway crest and the top of dam amounts to 52acre-feet, or only about 0.4 of an inch of runoff from the total
2.70-square-mile drainage area. Therefore, the reservoir has little
capacity to attenuate peak inflow.

5.4 SPILLWAY CAPACITY

The dam has a culvert service spillway with a 4-foot-wide by
5.5-foot-high oval cross section. The dam also has a drop inlet
auxiliary spillway, with a total weir length of 30 feet, followed
by about a 6-foot-diameter outlet conduit.

The discharge capacity for the service spillway was liberally
computed assuming critical flow through the culvert inlet when it
was flowing partially full. When the service spillway inlet was
flowing full, it was assumed to act like an orifice with free dis-
charge. The service spillway discharge computations are presented
on Appendix C-14. With water 5.3 feet over the service spillway
crest (i.e., water level at top of dam), the service spillway
discharges about 160 cfs.

The discharge capacity of the auxiliary spillway was calculated
assuming that the drop inlet entrance acted as a sharp-crested weir
up to the top of dam, EL 293.3. Above the top of dam flow through
the auxiliary spillway is controlled by the outlet conduit from
the drop inlet. The auxiliary spillway discharge computations are
presented on Appendices C-15 and C-16. With water 3 feet over the
auxiliary spillway crest (i.e., water level at top of dam), the
auxiliary spillway discharges about 520 cfs.
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70, For the service spillway crest at EL 288, the auxiliary spill-
way crest at EL 290.3, and the top of dam at EL 293.3, the total
discharge computations are summarized on Appendix C-17. Total
discharge from the dam is the sum of the discharges from the ser-
vice and auxiliary spillways, plus flow over the dam for the over-
topping condition. As discussed previously in Section 5.2, all
of the gates into the bottom of the valve chamber and the outlet
pipe from the valve chamber, as well as the low level outlets at
the toe of the dam, were assumed closed, as they are normally. The
sum of the hand-computed discharges for both spillways were in-
putted directly to the HEC-l DB program.

With the lake level at the top of the dam, EL 293.3, the total
discharge from the dam is the combined capacity of the service and
auxiliary spillways, or about 680 cfs.

5.5 FLOODS OF RECORD

As noted in Section 2.3d, an NYS-DEC inspection of the dam on
December 8, 1970 disclosed that the embankment showed "evidence of
previous high water and erosion due to overtopping". Using the
spillway capacity data developed in Section 5.4, the corresponding
flood discharge required to have caused such an overtopping is
estimated to have been about 700 cfs (65 csm), or only about 13%
of the PMF peak outflow predicted.

5.6 OVERTOPPING POTENTIAL

The results of the overtopping analysis using the HEC-I DB
program are summarized in Table 5.1. The overtopping analysis
computer input and output for the PMF and 1/2 PMF are included
starting on Appendix C-18.

As noted from Table 5.1, the PMF overtops the dam by about
2.0 feet maximum with duration of overtopping of about 9.5 hours.
1/2 PMF also overtops the dam but by about 1.0 foot maximum with
duration of overtopping of about 7.0 hours. Peak inflows are
5,400 cfs for the PMF and 2,300 cfs for 1/2 PMF. For both the
PMF and 1/2 PMF peak outflow is not reduced by reservoir routing
and is the same as peak inflow. Time to maximum stage, or the time
from the start of the 48-hour storm to peak outflow, is between 42
and 43 hours for both PMF and 1/2 PMF. The peak portion of the
inflow and outflow hydrographs for the PMF and 1/2 PMF are shown by
the computer plots on Appendices C-28 and C-29. Total project dis-
charge capacity at the top of dam is due to the service and auxiliary
spillways (outlet works closed) and is about 680 cfs, or only about
1% of the PMF peak outflow and about 30% of the 1/2 PMF peak outflow.

0707 It should be noted that Troy Reservoir is overtopped by both
the PMF and 1/2 PMF (by 1.7 and 0.8 feet, respectively). Also peak
outflows are reduced slightly by routing through Troy Reservoir

i-4
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TABLE 5.1

BRADLEY LAKE DAM

OVERTOPPING ANALYSIS

CONDITIONS Total Drainage Area = 2.70square miles, including Troy Reservoir
and its drainage area.

Start Routing at Service Spillway Crest EL 288
I Top of Dom EL 293.3

Total Project Discharge Capacity at Top of Dam = 680 cfs I
due to service and auxiliary spillways. Outlet
works assumed closed.

Some values rounded from computed results.

PMF 1/2 PMF (a)

INFLOW

48-hour Rainfall (inches) 22.2 13.0 (b)

48-hour Rainfall Excess ( inches ) 18.5 9.3 (d)

(cfs) 5,400 2,300
(csm) 2,000 852

OUTFLOW

(cfs) 5,400 2,300

Peak Outflow
(csm) 2,000 852

Time to Peak Outflow (hours) 42.2 43.0

Maximum Storage (acre-feet) 239 227

Max. W.S. Elevation (feet-NGVD) 295.3 294.3

Minimum Freeboard (feet) overtopped overtopped

Maximum Depth over Dam (feet) 2.0 1.0

Duration of Overtopping (hours) 9.5 7.0

(a) One-half of PMF total runoff, Including base flow. For PMF base flow = 2 cfs per
squaremile = 5cfs±.

(b) Approximation assuming total losses are the same as for the PMF.
(c) Rainfall Excess = Rainfall for the Reservoir Surface. For the rest of the drainage area,

losses are assumed to be 1.0 inch Initially and 0. 1 Inch per hour thereafter.
. d) Equal to one-half of PMF value.

li5-
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(peak inflows are about 3,300 cfs for the PMF and 1,600 cfs for
the 1/2 PMF, while peak outflows are about 3,200 cfs and 1,400
cfs, respectively). These results are shown in the computer output
on Appendices C-25 and C-26.

5.7 EVALUATION

Maximum spillway discharge capacity (of service and auxiliary
spillways combined) is only about 13% of the PMF peak outflow. The
S1/2 PMF would overtop the earth embankment and would probably
cause failure. It is judged that failure due to overtopping would
significantly increase the hazard to loss of life downstream from
that which would exist just prior to failure. Therefore, in accor-
dance with Corps of Engineers' screening criteria for review of
spillway adequacy, spillway capacity is considered "serousli
adequate" and the dam is assessed as "unsafe, non-emergency".

I

I
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731 SECTION 6

STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

The following visual observations, which are discussed
in detail in Section 3, are indicative of potential long-term
stability problems at Bradley Lake Dam:

1) Erosion of the upstream slope of the dam next to
the service spillway and near the left abutment.

2) Trees and stumps on the downstream slope between
the service spillway and the right abutment, on
the upstream slope near the right abutment, and
in the zone next to the downstream toe of the dam.

3) Steepness of the downstream slope.

4) A large tree growing on top of the outlet end of
the service spillway culvert.

5) Erosion next to the outlet end of the service
spillway culvert.

The downstream slope of the dam is about 1.6H:IV, which
is considerably steeper than the downstream slope of similar dams
designed in accordance with modern standards of practice. An
analysis of the stability of the embankment should be made to
determine whether it has an acceptable factor of safety againstslope failure.

b. Design and Construction Data

The only design and construction data available were
excerpts from old City of Troy Water Commissioners Reports which
briefly describe the features and construction of the dam. These
reports were discussed previously in Section 2 and are included
as Appendices F3-1 to F3-8.

c. Operating Records

The report of an inspection made on December 8, 1970
states that "the earth embankment shows evidence of previous
high water and erosion due to overtopping" (see Appendix F3-17).
There is no other information in the available records as to the
extent of the overtopping and crest erosion or the repairs that
have apparently been made.

6-1
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54  d. Post-Construction Changes

The only major post-construction change appears to have
been the addition of the auxiliary drop inlet spillway and outlet
conduit in 1870, 10 years after the dam was constructed. This
modification was discussed previously in Section 2.2b.

e. Seismic Stability

This dam is in Seismic Zone 2. According to the
Recommended Guidelines (Reference 1) a seismic stability analysis
is not required.

6.2 STABILITY ANALYSIS

A structural stability analysis is not required because there
are no gravity structures at this dam to analyze.

A
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3. .SECTION 7

ASSESSMENT AND RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety

Visual inspection of Bradley Lake Dam revealed the follow-
ing deficiencies which affect the safety of the dam:

1) Trees and stumps on the embankment and in the zone

next to the downstream toe.

2) A downstream slope of about 1.6H:IV, which is con-
siderably steeper than that of similar dams designed
in accordance with modern standards of practice and
which may not have an acceptable factor of safety
against failure.

3) Significant erosion of the upstream slope of the dam
next to the service spillway and left abutment, and
of the downstream slope next to the outlet end of
the service spillway culvert.

4) A large tree growing on top of the outlet end of
the service spillway culvert.

5) Significant structural deterioration of both the
inlet and outlet ends of the service spillway culvert.

6) Significant structural deterioration of and leakage
into the auxiliary spillway drop inlet structure
and outlet conduit.

7) Apparent cracking and structural deterioration of
the pipe chamber and headwall at the downstream toe.

Hydrologic and hydraulic analysis indicates that maximum
spillway discharge capacity is only about 13% of the PMF peak outflow.
The 1/2 PMF would overtop the earth embankment and would probably
cause failure. It is judged that failure due to overtopping would
significantly increase the hazard to loss of life downstream from
that which would exist just prior to failure. Therefore, in accor-
dance with Corps of Engineers' screening criteria for review of
spillway adequacy, spillway capacity is considered "seriously in-
adequate" and the dam Is assessed as "unsafe, non-emergency".

I7
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481 b. Adequacy of Information

Available information together with that gathered during
the visual inspection, while considered adequate for this Phase I
Inspection, is deficient in the following respect: the presence of
brush and unmowed grass and weeds on much of the downstream slope
and in much of the zone next to the downstream toe makes it im-
possible to inspect those areas adequately.

c. Need for Additional Investigations

The following investigations should be performed by a
registered professional engineer qualified by training and experience
in the design of dams:

1) Perform a detailea hydrologic and hydraulic analysisto better assess spillway adequacy. This should
include a more accurate determination of the site
specific characteristics of the watershed.

2) Evaluate the stability of the embankment, with par-
ticular attention to the steepness of the downstream
slope.

3) Investigate the apparent cracking and structural
deterioration of the pipe chamber and headwall at
the downstream toe and determine how repairs should
be made.

4) Investigate the structural deterioration and leakage
into the auxiliary spillway drop inlet structure
and outlet conduit and determine how repairs should
be made. Major modifications to increase spillway
capacity may be required depending on the results
of the detailed hydrologic and hydraulic analysis.

d. Urgency

As recommended below in Section 7.2a, a program to visually
inspect the dam at least once a month should be instituted immediately.
As recommended below in Section 7.2b, development of a surveilance
program and an emergency action plan should be completed within 3
months after receipt of this Phase I Inspection Report by the Owner.
WFIT-- the action plan is being developed, and within 3 months after
receipt of this report by the Owner, the investigations recommended
above in Section 7.1c should be started.

Any remedial work deemed necessary as a result of these
investigations should be completed within 18 months after receipt
of this report by the Owner.
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Measures recommended below in Section 7.2c should be
completed within 12 months after receipt of this report by the
Owner.

7.2 RECOMMENDED MEASURES

The following work should be performed by the Owner. Where
engineering assistance is indicated, the Owner should engage a
registered professional engineer qualified by training and exper-
ience in the design of dams. Assistance by such an engineer may
also be useful for some of the other work.

a. Complete Immediately

Institute a program to visually inspect - not just
casually look at - the dam and its appurtenances at least once a
month.

b. Complete Within 3 Months

Develop a surveillance program for use during and immed-
iately after heavy rainfall or snowmelt, and also an emergency action
plan outlining action to be taken to minimize the downstream effects
of an emergency, together with an effective warning system.

c. Complete Within 12 Months

1) Remove the large tree growing on top of the outlet
end of the service spillway culvert.

2) Dewater and clean the pipe chamber at the toe of
the dam and restore the low level outlets to oper-
ation. The low level outlet valves should be exer-
cised regularly.

3) Temporarily repair the structural deterioration of
the inlet and outlet ends of the service spillway
culvert to the extent necessary to halt further
deterioration and to allow the adjacent embankment
erosion to be repaired. Major permanent repair
or modification of the culvert spillway, as well
as repair of minor problems along the barrel of
the culvert, can wait until the need for additional
spillway capacity has been fully evaluated by the
detailed hydrologic and hydraulic analysis.

46 4) Remove trees, stumps, and their root systems from
all surfaces of the embankment and for 50 feet down-
stream of the toe in accordance with specifications
and field observation of the work by an engineer.
Backfilling the zones where stumps and roots have
been removed should be done with proper material
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and procedures. Continue to keep these same areas
clear by cutting, mowing, and cleanup at least
annually.

* 5) Repair the erosion on the upstream slope of the
dam, including that around the inlet end of the
service spillway culvert, and next to the outlet
end of the service spillway culvert, all in accor-
dance with design and field observation of the work
by an engineer.

6) Construct erosion protection for the entire upstream
slope of the embankment in accordance with design
and field observation of the work by an engineer.

7) Develop and implement effective routine operation
and maintenance procedures for the dam and its
appurtenances.

8) Institute a program of comprehensive technical
inspection of the dam and its appurtenances by an
engineer on a periodic basis of at least once
every two years.

d. Complete Within 18 Months

The following remedial work should be completed by the Owner.
A qualified, registered professional engineer should design and observe
the construction of the remedial work.

1) Appropriate modifications as a result of the detailed
hydrologic and hydraulic analysis.

2) Appropriate modifications as a result of the stability
investigation of the embankment.

3) Appropriate modifications as a result of investigating
the apparent cracking and structural deterioration of
the pipe chamber and headwall at the downstream toe.

4) Appropriate modifications as a result of investigating
the structural deterioration and leakage into the
auxiliary spillway drop inlet structure and outlet
conduit.
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A-2A Top of Dam looking from left abutment. Drop inlet auxiliary
spillway is at right in photo - 5/6/81

- A-28 View downstreatn from top of dam at Sta 1+20. Wright Lake is visible
In background. Terrace area immediately downstream of toe of dam
between Stas 0+00 and 2+00 is covered with unmowed grass and weeds
5/6/8 1
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- A-4A Sinkhole over collapsed left side of upstream end of culvert
service spillway - 5/6/81

- A-4B Upstrean slope of dam viewed from right abutment. Brush has re-
cently been cut on this siope between right abutment and culvert
service spillway in left background - 5/6/81
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- A-5A Top of dam looking from right abutment. Entrance to culvert ser-
vice spilIway is at bend point Sto 2+30 5/6/81

i

- 5A-58 Downstream slope of dam viewed from Sta 2+50 looking toward
-onright abutment. Trees, stumps, and logs cover much of the slope,

with considerable brush in a zone about 15 Feet wide next to crest
1 5/6/81
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-A-lA Entrance to culvert service spillway. Note deterioration of
structure and erosion - 5/6/81

- jjA-711 Inside of culvert service spillway looking downstream - 5/6/81
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- A-8A Close-up of brick masonry wall of culvert service spillway.
- Note erosion of mortar joints near flow line at bottom of photo1 5/6/8 1

A-86 Downstream end of culvert service spillway. Note large tree
growing atop deteriorated end - 5/6/81
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I

[ .A-I IA Channel downstream from end of auxiliary spillway outlet
conduit, looking upstream - 5/6/81

I

I.?
I?

[

- A-1 B Channel further downstream from end of auxiliary spillway outlet
conduit, near Wright Lake, looking downstream. Note old riveted
steel pipe, remains of stone headwall ( arch in left background )'Itrees, brush, and debris in channel -. 5/6/81
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I
I-~ A-12A Overview of dam looking across upstream end of Wright Lake

5/6/81

I
I
I

A
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A-12B Overview of dam and lake looking from area above left-I Upstream shore - 5/6/81
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[PHASE I

VISUAL INSPECT ION CHECKLIST

1. BASIC DATA

J a. General

Name of Dam Brtdej Ai2ke £9arn A

Fed. I.D.# NtYoo-7' DEC Dam No. hZ-G/ .-

River Basin LOWJK hvY-N

Location: -oW4u CkT¢ *Tc.' County 9.-A.

Stream Name tscwkt K L L- I
Tributary of Hu SON /r-

Latitude (N) 41 ' , Longitude (W) 73 YCO./

Type of Dam C'NRTH

Hazard Classification HIGH

Date(s) of Inspection A41 / 191
Weather Conditions QvEkc-iP,5 + COOL WAI-vM sy IVDOl

Reservoir Level at Time of Inspection EL Z-S. "-L t

t" 1A.bo\E SL' 51NCL SPhui,.Ay LAs-r

b. Inspection Personnel (*Recorder) 7-HOMAIS BcNyAEDu-c-TrM,

Ej'>\JIN Vome-uA' JR CTM 1KOr4AJL-t> C., HIRSCHMEL> - E

c. Persons Contacted (Including Title, Address & Phone No.)

gl u-wc' W. CkSE~Y CoCMMISS /A16Pe.; C lr oP* fjL.Lq rLIr6

E5 LFVV-F 19. a-RCY NY ILIS (518)Z-7q-YS00

NEIL BONESTCFL. ?inPT OF PUBLIC nTILrT

-(5AjAf- AD6S AS R.LS. C.ASE-/) (516) 7-77o-$6I0
d. C P toT ,j.C.&MfAIJW 1N5P6C-r10N TEAtf RcntrceA~A...

Date Constructed 1860 Date(s) Reconstructed /A

Designer_ - +F IEZ EN GI NE E-S
Constructed By .NKNOWN

* Owner CITY oF -o c- ITY_ HALL , OMONUMEr.4'r 5NuAE.

TR I Toy. NIY It,I O ATN.: JOHN P. E:,.LE,, C-rTY AIAdAAR.
B-1
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1568 Name of Dam_ Lake 4__ _ Date __ _ P7_/ 2

2. EMBANKMENT

a. Characteristics

GEI 1) Embankment Material (ViIkrwwsOi'. 6T, s S1 .,

[ av4 qravel is exoaosed ovi dOWPIs/reaml S/6'pC , l4)
GS2;/ so4amlt 19ravel is etpoosed64 upsfreaw ./ope

GE1 2) Cutof Type __ _ _ ___O_____--__

) GEI 3) Impervious Core (OIb-u

GEl 4) Internal Drainage System (okwos-i

GEl 5) Miscellaneous MVO COMrvep/s

GEl b. Crest

GEl 1) Vertical Alignment GOOd

GEl 2) Horizontal Alignment 6c'd

GEI 3) Lateral Movement 4'o evidesce 6 /a/era/

I flloveieoi ob6-serVtd
GEl 4) Surface Cracks /lo/tOe ob5eyred

lE 5) Miscellaneous _____ed nzi% an _o_- _

I' GEl c. Upstream Slope

GEl 1) Slope (Estimate H:V) $. /V

GEI 2) Undesirable Growth or Debris, Animal Burrows 8r6MA

Ihogs beebl cu? on v-tamWlI 1.& qeo".
GEl 3) Sloughing, Subsidence or Depressions Mone o served

. l1 lIB-2



2786 Name of Dam Dae ak Date 3

GEl 4) Slope Protection _ _ __e, _

I GEL 5) Surface Cracks or Movement at Toe A/one oberved.

I
GEl d. Downstream Slope

I GEl 1) Slope (Estimate - H:V) 1. : : IV
GEl 2) Undesirable Growth or Debris, Animal Burrows lk-ees

avy4 brus/ oe doum"sream -s/ope fm Sk n'o1 2foop r 'ij/l' qbu7Metj,

GEI 3) louhing, Subsidence or Depressions i1 evidesce ,/

ac-hve .souhne subsidece. or deoreS ios ob5eved,

G 4 ne lniacb;ve erosiom ch.amel aa/ lne kof deelo
Om dolwnSfreai Slope a7 .5iztVao4 $f 60.

GEl 4) Surface Cracks or Mgvement at Toe N-O1ne abserved

GEl 5) Seepage A/Olme 66served

GEl 6) External Drainage System (Ditches, Trenches, Blanket) IA/v n e ebServea

GEI 7) Co dI io7 O A OUd tlet Structure ,r

GEI 8) Seepage Beyond oe ie bserr

GEL e. Abutments - Embankment Contact

SEI ITEKS I*Z(,E-~.
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456 N-ame of Dam c/Kcu £d-A4ciM DteM il6/'9

i, , n - -i ma m _..• In i m nIl n I

GEI 1) Erosion at Contact iifitLa 'od Io _

GEl 2) Seepage Along Contact Aone, abserved

3. D".41,INAGE SYSTEM

GEl a. Description of System //orne .Served

GEl b. Condition of System 3eo 6/icb/..

A/i

GEl c. Discharge from Drainage System_.VOl hjncie.

II

4. INSTRUMENTATION (onumentation/Surveys, Observation Wells,
GEt e-rs, PTJezometers, Etc.)

.I~iAl oe. observeW.

1.?

-5. RESERVOIR

GEI a. Slopes (er-76 e sloe. 6oIf Course astd FarPar/(
onj perirmef e a f eser-oir

GEI b. Sedimentation Alo euide 5iqce 6fca
sedimeSa#,jn observed.

GEl c. Unusual Conditions Which Affect Dam Al% comm/cd1s47_ _

B-4
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1285 Naeof DaI 7 ade 4a ke& M Datekaq, .ol/o 5 -

6. AREA DOWNSTREAM OF DAM

a. Downstream Hazard (No. of Homes, Highways, etc.) W~~A LAY-9
IME01PI'T 0- D/. WL'J,614l r.AK,5PA 6, VWFL L-AS 0#I..WUP h~AV614VF %LW V11

GEI b. Seepage, Growth seewaoe obs eve. 7r-ees ;rOUOi11
-Me A ~ c'L ar dee 7* Wr7.1ea4t1i -1Ca4

GEI c. Evidence of Movement Beyond Toe of dam, aim- ahbserved

d. Condition of Downstream Channel s- -7prP G -ouJt' wlt!cPosco

7. SPIL.LWAY(S)_,(Including Discharge Channel)

a. General C-tL't .r iSv1CE\1%C-~'L ~ -4/, S.5 OVAL bA-ICk AIA.SoNkJ

j"V.Lro ruLtV~t-T) 0,-- of~rIMl 3  IV 1 ,0) R1- O~I lo r AT

51-o106 OF~A'. 0/5 ECJQj' OF C- LV--r HW 5 ro,..iE flA~oA4 W/

"Leo-&S.S 0F7 cJ Z X ij\14')tWNPr OF PIPE-

-VO? kv- - rs)C %61tk-Zf !,PILWJNY' - ". Lur-- .1 cL!r-p* owl

1K!,AC MA otJ.ky C'j rt~ e-0a~ &I W Cr -4S 14IC&/;!A A

SoiTOPA OF fc~j.P 7rJ-T a'," 0%. (-110 LAID IN~ IE/ NC- OF c..oNjir

b. Conditon of Service Spillway pv/ \e<- , spt - 0F

VIJS + OtS 0a1tDS IN POP& C. NPITO, ,Ri'sr ot- coL'Jei.-r r~i P..

OF INLET 1OP(NAGA. 494' SECc~hoN. OF 54IG'K fA1rSN( 0 IM "GAI OF 0116i~ddV~cD. W.td

4- ft4JK MISSIN (S W*4 ± eYZeleNJ A-0L/I-A1 g~LNII'62: Ckrf r- 9 %.L WV.0 p1e6'tJ6
5 PA,..~ -E&VOW.(, h OLI. L A~t ONi J13 FAGe CDD~P%~INC* ,Nmr VIS E)VP Or CUiLI,'Z.

IP6P- > j p 'Qt I3PI 4L CUL.-e r - A J-S 3 1 NG. L HA~Si 7 :" (MAYB~'~

_Np E- IS tM41cbtj AWzy * MIS SiNC& irw M'1~soN$..) &xPosei>,-r4j-e
6LOwiJG Atoutjc 2'I5 61 22 OF~ rVLVE~-LT.,%e Q '01WS CAO SPAL~e ftr~tj~fLOLA.
.FjAeoi cv.uw~r - Zoe ta Vw. oF CuvL-VPit~ ,dA, " 0 'Th cPrN1 O~~~~~ e,~~~~5MCXj %PAk-A -To 11AQLF OP erL1IKJS.us Ai
prf IN' rH IS AftdA IS IN GOOD C.OPNDi no.'J

c. Condition of Auxiliary Spillway -r,-aA-- ?oap, catti~oIj
DIo 14I~ LCt - ctar or iThebcj.sk Re uL4A -. brc.r rFk&AsGe-c1

Or- !.IIAP7 A&C- DELT-FIOLA-INV~ kl~ !5If.JiPI-A&17' -C45 MtL As 5QeP~k
L-fA.K^44. #"To (*.liLaT 1"4~VG/f Va-LLLS.

C~r-'Tr rI-o.at %T - C-KJ M/6504G I"~ ft,&CES To AS tAiuCJ1AAi..

"L5srft(C4. 564E#-A G4 Iw~o "A-oNuir V/S'OFW T.Er MVHOF YRaC

VW.LIC.K- MA;50Nt 15 D Je-Antr '-M PTAA Lo5 Y 4-.S'AJ ,

t*iLD-. SPALJevlLO& LOSC .oo *L/WhOg- L64'AJ OF 0CI(- 1.,A/NG

MAI-z-S;J. 50W. A faAf-:e ON% INSIOC oPQNOU*I0% IT! P'O"s tv 6&8 adoxC~

9 ,KIS OP CAMf-T. h. OWE 1IjuAr- IAA-? 4'A OC41 J MIICK MASPN"~

C.0(4pvjI fYtA %T5 rit&EwJ CiJo CAJN -To e&r,$7#JC& STO.Nfe H(Ab4.J4LL-

N&PO& Wi.JtbNT14 &-.AMCG Q~O ILW1 IT IV I T.AJMA CXIMt NOW~.
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4599 Name of Dam 8ro e ak a Date A/L Iq/ 6

d. Condition of Discharge Channel V~(5 Or c. .&ig.w, - wo

[STttUt' AkrLA.. or 6P-,Out, Dj C'?oLDDEt OcvN, To P Ec/...<. -r-5A./~ /pI-o

I '*' cI1 o

8.. RESERVOIR DRAIN/OUTLET '' -*--

a. Type: PipeS ? Conduit ____Other________

b. Material: Concrete ____Metal V Other ____ ~~.

c. size: 7t- vt - Length C EJT

d. Invert Elevations: Entrance Exit

e. Physical Condition (Describe)

Unobservable C)NL.> r) tjVPS AF7 - vALve- Is oB5Pe.vA~1

1 ~1) Material C-is-..L i

2) Joints t/Io.kJAlignment 41Nk4NbWAj

3) Structural Integrity Vq.4<loW.; P/-5 EENP5 of-- Pipe (64SOW5J)

4) Hydraulic Capability Pijf rZtcjr UN NO',44 WT jtAAWL.

N.~L1jtTrA.NT %-tLU LTVAZ)
f. Means of Control: Gate Valve,/ Uncontrolled

I6 ~CI Eve 70OF
Operation: Operable Inoperable V- Other ____

IPresent Condition (Describe) ryST-rj q. r(-Tgo 'ExpoS

r ALV(' Sr6MS ikuSTEO, B~>y.

1!g. Other Outlets (water mains, diversion pipes) Z01o~j~-~
C4P IDIP4 Fl4Am VA&.VC- C#AoA85C. *V&@&,~GH 8er*roAM c o~o aviuer

IIo lBe' - /JG -,- /IAvE I...Vf ON j VAL-VdGAM L
jA LVE eAA Qo f -y4,L -6-Q $ir7 I QFAZ A3 I VLVC- Ws)E1 2,

'PIPE I-I'S IsE p CA^ct> ~4 SrAVLAAL /,Sfd6r6jrr v/s 00: Uwv-0 D.)o? ICIVOIAJJ - PtAIiA1 /N 4AJ*6'r 15 1Mi C00Pa CQuAhI~rYQM &VT

WjS AJ 4 5 ZtOK&jJ.

B-6



0920 Name of Dam t&rad/y Lake bam- Date~S~l8 7

9. STRUCTURAL

a. Concrete Surfaces -~~r c3vr C-O"Cizr( rr A,- U, -;.Iv

b. Structural Cracking ~ -

C. Movement -Horizontal & Vertical Alignment(Settlement)
AFtr-.ArS -

GEL d. Junctions with Abutments or Embankments /Ao/ cy/iah le.

GEL e.- Drains -Foundation, Joint, FaceM gY/i~alicaI/e.

I. f. Water Passages, Conduits, Sluices 1 jv t' hcEr rHose
PISCU! -tp VNR! . :5fIL(WAY 7) vepgj/ouncvey

GEL g. Seepage or Leakage 11E.PAe iNt wL,2

j PILLI,j. OV'TLC-r CON00r;I (Q3 A dQe6A M(oiA 'Dt A

To OAkoL Ii.JQ-T. 5SIALACTITFS OF CALC4L/M CA8edaJAit

W-A AI&Ti F'itMt MASO~dAJ -QbIAJIS3 IFJ ZOtJAJ tP) CDN)DV,7-

B-7



0798 Name of Dam r lVLk AM Dt'8

[h. Joints - Construction, etc. pICtIK MAS~tj y -,ks-o MAso#Ay

6F PA.m APPC/7~AANLES IS 06IoA1I/'./C, Mc-r1At OF~ %101tTS

_15 r.A9VeV AW-A.Y OF, t-00SF /,JAI A.Y /Of-ACf-5S. INASoNtY t A

GE . Foundation A#aa ;~/

GEL i Abutments M //Cal

k. Control Gates D LIrVEJL 7rq 6E L~ SLItE- 6ATF:S ON V /5

6IPF OW VALVV CAM-5e~- (% -I ALF OF CoaJ7o. 7-0 w E-

p -I , 5$CVA6LE.. INOt'(AAL _ LICA-5 eNL IA-4! -d NUL-> to f-
1. Approach & Outlet Channels 5(L~t~-AV1CF _L'\ -A~A$1)~M~I

,KCq.LV~jk 5V)LFACLE AT 01.5 S'.Ope 04p pAj^. fo, S L)&~ St-OPE ItN AA
6CEr, 5LL N?. SILV_ of, CULQLvik O Vxg ~.iiA F 6&j PASStz.. L'/5 1j6&;MAFA.S,WL 15

5T66r-C 66P DCr '0!0PrL 5011- 1POWN TO A P1 LAI<6, tOPUhr LAA'~ff

AiL~uJ W/ 6WPL1J - VIS 51Dp. 'AUVI;/5 C ̂ IVCLf I AAZ S or/ wkLW~ v C "

11W-N a~Ar-, QgAt.'*. AkfA ort <O/L Lc ,V wlj Y&~VtU~~~ LAJve

WP16i L-6rr t~i~~ A. VuIS C"J Wi OECp! IS oj% rUA~#Ab#W Lwj~VCLWfTS.

m. Energy Dissipators (Plunge Pool, -etc.) IVOIV46. t,/k 16,q r

[ ~~ E-k1 15 &5 u-rEr Cev615 aIo
5-rt* SPLL.jkY,-O.

n. Intake Structures zY(..VP4:7, zkc..VgL1 .;p4J-y - fvc

( ~~AVXILIPAkyY LPWWAY - V"!'V0 W/ &.eo R~I AIWIJI -!V(6 ASI1 P-ACA~ OQA

-ror oe' UR-or I~- CRIN~LiNA' 1/5 ,st.Ldg AwAr ff 2A% XAAI'r- g ~iWS4D6

jyTADe_ S-r&UcrL'es 0I a Oc~j or AT-rc oF r Hr~t ovi14T5 MWW

0. Stability ________________________

p. Miscellaneous ________________

U _______________B-8
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8876 Name of Dam brap6Uy- Z 42 L.Aim DateA 54.fL M/ 9
OF~

10. APPURTENANT STRUCTURES (Power House, Lock, Gatehouse, Service
I Bridge, other)
a. Description: ______________________

t(ntjTe-OL 'OL~J&L- -IC Asoj A-Y S7?.jnr cojv$,67?N~6 or

5Te-LFL oV-L TOP,

'JP~~~IAN wrO -t eO ~~~ c~ ~ vr-vr-5 (sce a.)

ee( ~C~eA r r-Y 'I- ' J ~ -- ASot4P, AT eo-Rote bK

tA&.50N*A.V /- J/ W1 Ui r M CA04 W-eP AT VALV(f LOc^.To/J

b. Condition: OJ' ALA..iT1 o

COp4t~o1.. 1oaJ 6P- - fIK I S W- - OKC ALL. OV<P IV 61gJC7j/,4E- FA14/m~'
ow'VOr TIC6 0 -To Id Aj51:s). Oc7VAAL C4ACJ At-
CMei4& Or- tlAQ? gpdL/CT SISPY W/ W-rA/~C INA/ 7'.

WIN

a. Ceocrition: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

12. OTHER VAE> zL C_.k ?AH 9/' wj>F A--CS "

0-9
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4595
PHASE I INSPECTION

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA CHECKLIST

I Name of Dam ktry -Mo<\ Fed. Id.# N/Co 75,5

I 1. AREA-CAPACITY DATA

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

a. Top of Dam Z-9.3 I7 11 .F-t 5

b. Design High Water
(Max. Design Pool)_ _ __ _ __ _ _ _

c. Auxiliary Spillway
Crest 29. 18E. _ __ __ -4

d. Pool Level with N
Flashboards

e. Service Spillway

2. DISCHARGES

i Volume

(cfs)

a. Average Daily 0LVkNOvII

b. Spillway @ Top of Dam (boy ,Je 0, s e-/c*'. ,

c. Spillway @ Design High Water __K__0w_

d. Service Spillway @ Auxiliary Spillway
Crest Elevation c " 'r " './ /

e. Low Level Outle i/S,. - se1410es SA'i/044, Cr-')

f. Total (of all fa ilties)@ Top of Dam ,__"___

g. Maximum Known Floo i- 4,'lo- zl1/s/6 O th.7 \ . 700
h. At Time of Inspectio ". 'd, , "1 -A

.t ,, ,, c.I,'S "u4L4, "e" "
eEL zQ2 z a~'~~ I a'.

* iv//,4 "/1 /kI')4 e73..e o4 PAIMv- 5'zo CA

• r

1---- - ___- w,-..--



3 4596

3. TOP OF DAM

Elevation Z.,3

a. Type -ARTH

b. Width __' Length S1cD')

I c. SpilloverCVLv#r SP/_LLJA,.y %4- D?,.OP I/L.-Er 1SPI3tWAY

d. Location Cvt.VCi' -PILL iy Q 'SA Z430 ,RoP INLeT 10 rC5C' r0rR

4. SPILLWAY

j SERVICE AUXILIARY

a. _ _ _ Elevation t90.
b. C.L)LVt Type l:pop INLET

C. S S OVAL- Width TOTAI W''~M L ,EIR
£-.4Til oF 3o 6 '± p ,. o eT-

Type of Control C-

d. / Uncontrolled /
Controlled:

e. Type
(Flashboards; gate)

f. Number

g. Size/Length

h. t-9- c..K Invert Material 5.-ICK
Anticipated Length !

i. _of Operating Service

J. So' LoG c.QLV.,T Chute Length ISo' LONG, orir-Er PI PE

k. g 4 // Height Between Spillway Crest 6zD /C'
Ze* 0 IL & Approach Channel Invert
£4 Qo,..I- (Weir Flow)fi 1. Other

IC
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5. OUTLET STRUCTURES/EMERGENCY DRAWDOWN FACILITIES

a. Type: Gate Sluice Conduit-, Penstock

b. Shape rov! €I -,c

co size_ l/veJ/-/1: ',"d . 4  o ,e: z" ,'.
d. Elevations: Entrance Invert Z4 ov*/*e.g : .'7 c!'.f '2A7se.

1*Exit Invert/L Alz4s &4/ - e~de14 7
e. Tailrace Channel: Elevation__ _ _ _

6. FLOOD WATER CONTROL SYSTEM

a. Warning System /Vlo .

b. Method of Controled Releases (mechanisms)

NONe 0oF1--AABLE,

7. CLIMATOLOGICAL GAGES 'F..C JC ,I'l..

I a. Type qot-p. cor.9 wc- Pr ,?o.IPT-AriwoJ 4-T&PeArUAf-j GAGE NlvD 'I 8600

b. Location TrROa L-or j./ . ILAT. Z* Zs' LoNG. 73 -i' o0.' wesr or DA,

c. Period of Record 1I56 To AcSsjA"

d. Maximum Reading VNkNOWid Date__

8. STREAM GAGES fEr6",4c ES

a. Type M. " - r~Rcoip& 3 Q ('IE p ot-A.Sooc

b. Location LTUE~ Hoo-Sic. noC( tg ?'LFr--e L~v, ),

L.AT. '45 so" Lc . 72,*o' j (o" -7- 0

c. Period of Record -JL'/ 1951 To Pr45g6NT (4%Lso 5 E c 1-S'.e )

do Maximum Reading -7,47oj. = 133.7-c&. Date t>Ec-e EL A 317h _

9.~ OTHER ~~MA~

c-
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10. DRAINAGE BASIN CHARACTERISTICS

I a. Drainage Area 1,(90 SOuVrf M(LS or I;7Z7. Z-Acxrs

3 b. Land Use - Type , A

c. Terrain - Relief i.)

U ~d. Surface - Soil /c4/7;/ )
e. Runoff Potential (existing or planned extensive alterations

I to existing surface or subsurface conditions)

N o,",1 /'No aJ~h/.

I
f. Potential Sedimentation Problem Areas (natural or man-made;

present or future)

I
I g. Potential Backwater Problem Areas for Levels at Maximum

Storage Capacity (including surcharge storage)

I NONEJgI . ..

3 h. Dikes - Floodwalls (overflow & non-overflow) - Low Reaches

Along the Reservoir perimeter

Location C'1k (+' U HIH NOtAgo /-F-. ft./O OPA, ) . ATVP-AL
9CHiNO ViD-K.at A/ .iy /4s AS 01Ir#l AS DIK6

Elevation Z .- (TOP o" j)

1i. Reservoir

Length @ MaPiumol . /K oo t (feet)

Length of Shoreline (@ Service Spillway Crest)'vZ,?oO (feet)

fT C-4
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AGE

--o

Ail:

EA2

APPROXIMATE SCALE IN FEET 9FqAILEY LAKE DAM

0 -- 0 40 DRAIN AGE: AREA MAP

DATUM - NGV0' 1929. 10- CONTOUR INTERPL
* BASE MAP -5' NYSOOT TOPO QUADS CITY OF TRC) REN-4SCAER CQ1 NY

* fTROY SOUTH, N Y - 1974 JNN

*TROY NORTH, NY - 1974
- 76' USGS TOPO, QUAD AUSdocZ*.Thus. Ip. C.

7OMHA CNY - 1954 sgucav 16

.. IREVISED 8-10-61
PWOWC? A. e. 01. 011 /6061 D~fG NO. 81- 10
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K BRADLEY LAKE DAM, NY 00755

PHASE I INSPECTION REPORT

REFERENCES

This is a general list of references pertinent to dam safety
investigations. Not all references listed have necessarily been
used in this specific report.

1. "Engineering and Design, National Program For Inspection of
Non-Federal Dams", ER 1110-2-106, Dept. of the Army, Office
of the Chief of Engineers, 26 September 1979, with Change 1
of 24 March 1980. Included as Appendix D of the ER is
"Recommended Guidelines For Safety Inspection of Dams".

2. "HEC-l Flood Hydrograph Package, Users Manual", The Hydro-
logic Engineering Center, U.S. Army Corps of Engineers,
January 1973.

3. "Flood Hydrograph Package (HEC-1), Users Manual for Dam
Safety Investigations", The Hydrologic Engineering Center,
U.S. Army Corps of Engineers, September 1978.

4. HMR 33, "Seasonal Variations of Probable Maximum Precipitation,
East of the 105th Meridian for Areas 10 to 1000 Square Miles
and Durations from 6 to 48 Hours," U.S. Dept. of Commerce,
NOAA, National Wieitno Service, 1956.

5. HMR 51, "All-Season Probable Maximum Precipitation, U.S. East
of 105th Meridian for Areas from 1000 to 20,000 Square Miles
and Durations from 6 to 72 Hours", U.S. Dept. of Commerce,
NOAA, National Weather Service, 1974.

6. HYDRO-35, "Five-to-60 Minute Precipitation Frequency for the
Eastern and Central United States", U.S. Dept. of Commerce,
NOAA, National Weather Service, June 1977.

7. "Technical Paper No. 40, Rainfall Frequency Atlas of the
United States', U.S. Dept. of Commerce, Weather Bureau,
1961.

1; 8. Design of Small Dams; United States Dept. of the Interior,
Bureau of Reclamation, Second Edition, 1973, Revised Reprint,
1977.

9. King, Horace W. and Brater, Ernest F., Handbook of
Hydraulics, fifth edition, McGraw-Hill Book Co., Inc.,

iNew York, N. Y., 1963.

10. "Flood Hydrograph Analyses and Computations", EM 1110-2-
1405, U.S. Army Corps of Engineers, 31 August 1959.
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211 11. "Technical Release No. 55, Urban Hydrology for Small Water-
sheds", U.S. Dept. of Agriculture, Soil Conservation
Service (Engineering Division), January 1975.

12. National Engineering Handbook, Section 4, Hydrology, U. S.
Dept. of Agriculture, Soil Conservation Service, August 1972.

S 1 13. "Hydraulic Design of Spillways", EM 1110-2-1603, U.S. Army
Corps of Engineers, 31 March 1965, with Change 1 included.

14. "Standard Project Flood Determinations", EM 1110-2-1411,
U.S. Army Corps of Engineers, 26 March 1952.

I 15. "Hydrologic and Hydraulic Assessment", Appendix D of EC 1110-
2-188, U.S. Army Corps of Engineers, 30 December 1977.

16. "Reviews of Spillway Adequacy, National Program of Inspection
of Non-Federal Dams', ETL 1110-2-234, U.S. Army Corps of
Engineers, 10 May 1978.

17. Hammer, Mark J., Water and Waste-Water Technology, John
Wiley & Sons, Inc., New York, 1975.

18. "Hydraulic Charts For the Selection of Highway Culverts",
Hydraulic Engineering Circular No. 5, U.S. Department of
Commerce, Bureau of Public Roads, December 1965.

19. "Guide for Making a Condition Survey of Concrete in Service",
American Concrete Institute (ACI) Journal, Proceedings Vol.

65, No. 11, November 1968, pages 905-918.

20. "Upper Hudson & Mohawk River Basins, Hydrologic Flood Routing
Models", New York. District, Corps of Engineers, October 1976.

1 21. "Climatological Data, Annual Summary, New York, 1979",
Volume 91, No. 13, National Oceanic and Atmospheric Admin-

I istration, Asheville, North Carolina.

22. "Climatolog ical Data, New York, September 1980", Volume 92,
No. 9, National Oceanic and Atmospheric Administration,
Asheville, North Carolina.

23. "Water Resources Data For New York, Water Year 1979",
*Volume 1, USGS Water-Data Report NY-79-1, U.S. Geological

Ii Survey, Albany, New York, 1980.

24. "Maximum Known Stages and Discharges of New York Streams
Through 1973", Bulletin 72, U.S. Geological Survey, 1976.

25. "Characteristics of New York Lakes (Gazetteer)", Bulletin
68, U.S. Geological Survey and NYS Department of Environ-
mental Conservation, 1970.
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I 26. "Geologic Map of New York", Hudson-Mohawk Sheet, New York
State Museum and Science Service, University of the State of
any, N.Y., reprinted 1973.

27. "Landforms and Bedrock Geology of New York State", New York[ State Museum and Science Service, University of the State ofl. e tpany, N.Y., reprinted 1973.

28. LaFleur, R. G., "Glacial Geology of the Troy New York
Quadrangles", New York State Museum and Science Service,
University of the State of N.Y., State Education Dept.,
Albany, N.Y., 1965.
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I APPENDIX F

AVAILABLE ENGINEERING DATA AND RECORDS
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o0 APPENDIX F

aSECTION F1
LOCATION OF AVAILABLE ENGINEERING DATA AND RECORDS

1. Owner: City of Troy
Department of Public Utilities
55 Leversee Road
Troy, NY 12182
Attn: Richard W. Casey, Commissioner

(518) 270-4500

Available: Water Commissioners Reports, bathymetric
map, History of Troy Water Works.

2. Designer: Barton and Fuller Engineers (no longer in business)

3. Construction Contractor: Unknown.

4. Agency: NYS Department of Environmental Conservation
50 Wolf Road
Albany, NY 12233
Attn: George Koch, P.E., Chief, Dam Safety Section

(518) 457-5557

Available: Inspection reports, old photos, letters.

f NYS Department of Environmental Conservation
Division of Fish & Wildlife
50 Wolf Road
Albany,'NY 12233
Attn: Patrick Festa, Supervising Aquatic Biologist

(518) 457-6937

Available: Data on the lake.

(

F 1

.... '' !P: : b , b : l



34585
PHASE I INSPECTION

CHECKLIST FOR GENERAL ENGINEERING DATA

&INTERVIEW WITH DAM OWNER

I Name of Dam UWDtLEY Li\KE bN\ Fed. Id.# NY0075S

Date JUNE 41kInterviewer(s) ',-iVJ V0PELA JR.

r Dam Owner/Representative(s) Interviewed, Title &Phone#______
t. PR. R ico., m 0 .~ CA515)~ cwsiE& oF t:r. ov PvzC-M'1E#S ., ry OF rkeoy, (51s) LWo -fS0
MR. N~t £t>7V r'. or PU*,,LL UrgtTIIFS *C-Iryg or _r&qav .(Si) Z'70 -1SIO

4a I406LI0MT.o ~ c~~ttJ4ixO TMox , (Sib) I-'SO

1. OWNERSHIP (name, title, address & phone #)__________

.C I1 ryor tep~oy (-/7'y #ALL. Ak1NP/.jAft )VAke .7koy tzy, /7.1o
N .1IJ '. lbuC..K-EY/ C-ary, MAjNAGCOA (Z'8) 1_70-i -

JALSO: AR,. Ree 4AOW. CASEY r- Co&IMIS : 1o N60 cI _?s ~r RT es 3L c. U/L rI7PS

2. OPERATOR (name, title, address & phone # of person responsible
Tor day-to-day operation) 1:AM 1-5 u~. PArI>69. -AJPC1O

o~.o~A0.g oVAL v- .Jr/.s , c..iT r m h.oy, r>PaAr1NG

FAc.,IL.1ES- HAVE: N0O7 MC& %J6L rOA MANY YE-A45.

a. Operator Full/Part time Ht<4

3,~ PURPOSE OF DAM

a. Past VjATeP SL'PPLY . Foe- c-4T/ oi' To-Y.

A.,JcQoBJP Fbg. _MHS VuS IN 1916)

b. Present- FZ9E.,LA.To4AL_ OrAEsnqff V55 L-AKr (5 N~ovj

4 . DESIGN DATA

a. Designed When I%sc9

b. by (name, address, phone #, business status)______

UEN1v ONF OWN,' fUvAIPAX(OAJ 04SCAR4EP AS 51-ATe

cq Geology Reports iRea9 ( Dtv~v&A%7 G. i SNAL6 Y-ComriAL1 iSoE
W-V 0COMOX0) SEAPP~vpic~s F3-L - 5 1

do6 Subsurface Investigations 1No 4 klqoLwI.

0 Design Reports/Computations CUI&H, stability, seepage)

NONE KNOWN.



4591

f. Design Drawings (plans, sections, details) A1006 kou.hi/.

I5A-rbymonlc M'%.10or LeA5eyog>. ~ Ju.)iJ I$"~i (SEE rcNVI-)

g. Design Specifications NONE kNoWN.

[j h. Other FXCERpT FP.ot VAJto S kVATE. CoMM6tSIDO/I6 S

4Re'o &-S (see &P-jPccs p3 - o f3-0) j -1N t'&ScOuSw&
I ~CON sT&d4 CTIori) fAwo~iFI4.Ar/oN. O PAIXI 6ALLPR50- i~6).
5 CONSTRUCTION HISTORY

a. Initial Construction

1) Completed When /60

2) By (name, address, phone #, business status)

3) Borrow Sources/Material Tests APPi'D, FS-S D5uuRe5
eM9I.&.NMFAr.jr As 0 MA>F Or MA76AL aoA wiTH.IN ~letolw LIMJC OFI ~ ~ ~ ~ ~ ~ O RECYI0~1 o.PS. C1A'Y, GAAVfi- I-A!

4) Construction Reports/Photos IVoA/le 1<AJ/oJ I

5) Diversion Scheme/Construction Sequence

6) Construction Problems

7) As-Built Drawings (plans, sections, details)_

IR o/ 1oWN,

8) Data on Electrical & Mechanical Equipment Affecting
ISafe Operation of Dam ,vo 4ArA 01V MEC.ANILAl-

eatvDiih&6T. Nos jr 16-rkoA& S:QuIPA-ZJ AT S1T'r6

9) Other. fi,',.,

ii F2-2



4576

3b. Modifications (review design data & initial construction
Bitems as applicable & describe) freh wpj_# a

0 16I70 - _1D a JNLETr (.,TCJrv Or- 5LIC..I MASo.J %W WQde
G~eHO5 (A/Se tp -ro vk k ojrL-ar cuvi-elr or (3&ier A~ou-

rCqwxfiU_ 1 I '4 i-og w/ W o toDcOA)irr AT ifP -ro 4AJMr.1gTLAIC

At~ -101 tpA \ALvEP Ci? FX*A& VAJJ/ c.,IA(.a~t V/S OF DUP IN&C.r

0 -a& W0.OCN Pobklot40 OP ovr~er- cUV-AT Ar R'f: --- VID C-2.,Mp~an

u ~~~J/I) 41 IA. WI C. UL~y#EtT +SVON- fCAD J*LI-AZ tYS RE561WIP

c. 'Repairs & Maintenance (review design data & initial con-if ~ ~~struction items as applicable & describe)________

a w.-anoCOMIS10"ns xpe.-r -,IS FROM /W- ITO') wplc~e TNA-r

~A* P~.~JA/J~S L4J C EAIXT6 4~- 4 AATh.fJ1AA)P-

HISr'tV~ oF rvdoy to~ft W,.oOKS NOT APPEN!'>V)

W AOOD>Et4 6A.T! #oouSC ov.ffk D&pP (AJi-er ie vA-K~ cy#4aoio $u~xxD0V)

i>prpo rAtksve R~&e-Kr(oN PAS Ac 4 AeVSpo..rojM~
ulrAT-F-o P'A.M) iN &EL,~j1 i-A 5 (S&EP-7er'r 6. OPERATION RECORD

a. Past Inspections (dates, by, authority, results)____

0 tl w_ SjIJo -6 WSD& (50F - AUDICJS r3-1y' rers-i rc. /tf~Y

* ceNrt3( 17, 1971t 6, WY-C (Sr APPM~eNW(QS P-~

b. Performance Observations (seepage, erosion, settlement,
post-construction surveys, instrumentation & monitoring

records) 1770 Iw~4c,,iotj 5-rrp 16am#&rI qwo ~iEv.
Pe8,ous Ric-H I4A6 4Ex(o.pj PdU lba ovs'aTopej'. Fei5WcAQ Y ISO

[ (tWATER Fk~wiE qV151Z Lou GovNIp 'o Lrf*? or DNA CqRN-Pbe' F-3-6)

Co Post-Construction Engineering Studies/Reports______

NONE Kr~4obJg.

d. Routine Rainfall, Reservoir Levels a Discharges 'RAA"-J -
i!1.A~iL~bA4,,S r^.kjFA CW v~r OJ P9VBLDL u-"ru.C 47' A

fC!jL Iar4 &4/~ fflpJfo( u F~e AaT0_mi4AwvoeK AT lMgio&Z

YZA 0 oS orA4 O .oA P w trJA nl&IAt LOCA ION oF CML !E&

~~0 Fc.A-l's is t$SbT jt7O('4J.

F2-3
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e. Past Floods That Threatened Safety (when, cause,j discharge, max. pool elevation, any damage)

f. Previous Failures (when, cause, describe)_ _ __

I

g. Earthquake History (seismic activity in vicinity of dam)

01oINe KA/ O. T 77-e r'z A.te ."Q.T' AT 1,,,A S 172T,

7. VALIDITY OF DESIGN, CONSTRUCTION & OPERATION RECORDS (note any
apparent inconsistencies)

-I-mrrI r tA- AvAl ABL( d t9PAk.S VALt> ExC 1PT

c..ULV99 I-WU.kAY/ M9A,5UR6Z> L4// Mor I'ws' Al 1,4 A-IfECHPb F!-14

E.EwTro.J srA5 oF h>X-ii 't67 UJc /MkAP (ArIu /eA "
0 6-1) 5 I ,Z "LowL - AN /VCVD

8. OPERATION & MAINTENANCE PROCEDURES

a. Operation Procedures in writing?_j__Obtain copy or des-
cribe. (reservoir regulation plan, normal pool elevation
and status of operating facilities, who operates & means
of communication to controller, mode of operating facili-
ties, i.e., manual, automatic, remote)

* rkP=',=,,c.ILIT165 HAVE M07' L EM opEA,2P 1.'

I. .MANYz i5AS
* tAXTSA. L-.V5L- (-'5'AL-L-Y AT '4Cr ,EvL6J -. LLWAY C.eMSr

ia. S 45P1 LLIAjAYS ALvsAYJ, 0t~eZJeiL> VVJ ALL crle. GArC5 ' f.
,, I.-V S C-tosE , (hMfA NoT 6 Cf f o IN 11V 66" M LA ,

b. Maintenance Procedures in writing? /V0 Obtain copy or
describe.

C. tT' Or y Y~Y DE.OF /'Ae(<5 0- er~jAro1

MAINTAIN$ 6AoVACW 5 AR oUNP OAtvM sn.ce -tT .s-otA 74,

L W P&k44k PAQkk. ' (CpF2- 57,

P2-4
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C. Emergency Action Plan & Warning System in Writing? No
Obtain copy or describe. (actions to be taken to

minimize the D/S effects of an emergency)

No 4!fxLIL6E-NC_ AC.1ot4 ILAt W4 UHAI/,G 5YTsr9/

[

9. OTHER

!(e'-R. - M,.NTENAtJCf

11-7 7 -7-rA H -A C.k 'OF' L"I V 'L&u, ,,A' 4 /,Kt~"PN P.CO
Sc.) .. "TO oF C~oP Cwg(AL '.'TPLe

1598o - OLf CA&LT PATH ON) CA.eT oF CAA% UJAS 1AY6=,.

" &~~CiT of/ 0/: !51C,6 or' D'tAt'b Derr. 0;7 1'APt-YS 4 e" rT

P2-

1

I
f4

It

ii P2-5 .- ,-.,_.,..a..... -



Of APPENDIX F

SECTION F3

COPIES OF ENGINEERING DATA AND RECORDS

( TABLE OF CONTENTS

Page

f Excerpts from City of Troy Water Commissioners Reports -

Fiscal year 1860. F3-1

( Excerpts from City of Troy Water Commissioners Reports -

Fiscal year 1861. F3-4

Excerpts from City of Troy Water Commissioners Reports -IFiscal year 1871. F3-7

Excerpts from City of Troy Water Commissioners Reports -
I Fiscal year 1884. F3-8

Inspection Report, by NYS Conservation Commission
(D.L. Baxter) - June 20, 1921 F3-9

Photos - June 20, 1921 F3-13

Inspection Report, by NYS-DEC - December 8, 1970 F3-14

Report Concerning December 8, 1970 Inspection, by
NYS-DEC (G. Van Etten & R. Ryczek) -
February 4, 1971. F3-17

Letter Concerning December 8, 1970 Inspection, by NYS-DEC
(R.S. Drew) to City of Troy - December 8, 1971. F3-18

Letter Concernin December 8, 1971 Letter, by NYS-DEC
(S. Zeccoo) to City of Troy - December 22, 1972. F3-20

tLetter to City of Troy, by NYS-DEC (G.A. Van Etten) -
October 29, 1973. F3-21

Inspection Report, by NYS*DEC - December 19, 1974. F3-22

Data on Bradley Lake, by NYS Bureau of Fish and
Wildlife - 1976. F3-23

Inspection Report, by NYS-DEC - April 28, 1978. F3-24

Letter Concerning 1978 Inspection by NYS-DEC (W. Coleman)
to City of Troy - May 2, 197A. F3-25
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I (OTICE: After Ailing out one of these forms as completely as possible for each dam in your district, return It at once to the

Conservation Commission, Albany.)

STATK of" New YORK

CONSERVATION COMMISSION

ALBANY

-- DAM REPORT

"(Da ..)

CONSERVATION COMMISSION,

DIVISION OF WATERS.4Lt

S GENTLEMEN:

I have the honor to make the following report in relation to the structure known asi -!

the ... LU.... P.4 2wz. --------- ........... . . ......... Dam.

. This dam is situated upon the ..........................................................................................................

[ in thja Of .. A y -- --------- Couny,
- A 7---.. ............................................-- (oun"

about ................................................... from the Village or City of ..........................................................
(Stasr distamce)

The distance..... ..... from the am, to *. . . ..........................
(Up or dows) (Give ame of neamert impwtant strem or of a bridge)

is ........ 4..............
The dam is now owned by....................

I and was built in or about the year ....................... , and was extensively repaired or reconstructed

during the year .............................

As it now stands, the spillway portion of this dam is built of...ra ...W................................
(tate whether oi maa'. mntt or timber)

jnd the other portions are built of.---z . -3,A. ; ...............................................................
(State whetter of ma *. *oame, arth or timber with r wtott rock AU)

As nearly as I can learn, the character of the foundation bed under the spillway portion

of the dam is ............ 4tr!c A ..uA ......................................... and under the remaining portions such

foundation bed is, .......................................

S- "F3-9



I(In the space below, make a third sketch showing the general plan of the dam, and its appruximate position in relation to building$ or
other conspicuous objects In the vicinity.)

F31
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(In The elate bekV, make ets rhelch showing the form acdidmes done of a cress section utrugh the spilivay or waste-volt of this
eg ot sd zutifie ite stetfct ad a second sketch showing the same lmfornmation for a crss secton through the other portion of the
durn. fE&W ratticuli.ly the greatest height of the does above the stream bed, its thickness at the top, and thickness at the botoms

as aIy of you ma he)

F31



The total length of this dam is ......................... ................. feet. The spillway or waste-

weir portion, is about ............ .................................... feet long, and the crest of the spillway is

about ............................... ..... feet below the abutment.

The number, size and location of discharge pipes, waste pipes or gates which may be used

for drawing off the water from behind the dam, are as follows:.......... -'& -

... ............................................................................................................................... .. ...............

I At the time of this inspection the water level above the dam was ......... 2___.t .......... in.

beo the crest of the spillway.

(State briefly, in the space below, whether, in your Judgment, this dam Is in good condition, or bad condition, descibing particularly
any leaks or cracks or erosions which you may have observed.)

9 .

i "

. ...........

II

Reported..y....2......L. .. L........Reporte.......

[ ..... .................s. ..................1Z ............(Addhe-uet end number. P0 O. oc or R. P. D. route)

I~~ .......(Nam of 9..
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A- Bradley Lake Dam from upstream - 6/20/21

ii
1
I

I

B- Control tower looking toward left abutment - 6/20/21
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DEC DAM INSPECTION REPORT CODING

1. P.iver Pas-n • - tos. 1-23 on CompLlatio-s Sheets
" Coun_y - :.oa. 1-62 Alphabetically

3. Year -rorovc - " . .. l
4. Iln!pecCIok ) Month, -Day Year"..5. p-nrcnr us e - ,

1. Fish & Wildlife Management 4. Power
2. Recreation 5. Farm I
3.. Later Supply 6. No Apparent Use

6. Tne
1. Earth with Aix. Service Spiliway
2. Earth with Single Conc. Spillway "
3. Earth with Single non-conc. Spillway

4. Concrete
5. Other a plan n

As-Built Inspection - sBuilt substantially according to approved plans and

specifications

Location of Spillway and Outlet Works i
1. Appears to mect originally approved- plans and specifications.
2. Not built accordi.ig to plans and specifications and location appears to be

detrimental to structure.
3. Not built cccordi.ng to plans and specifications but location does not appear to

be detrimental to structure.

" Elevations

1. Generally in accordance to approved plans and specifications as determined from
visual inspection and use of hand level.

2. Not built accorditg to plans and specifications and elevation changes appear :o
be detrimental to structure.

3. Not built according to plans end specifications but elevation chanzos do not
appear to be detrimental to structure.

Size of Spillway and Outlet Works

1. Appears to meet originally approved plans and specifications as determined by
field measurer.cens using tape measure.

2. Not built according to plans and specifications and changes appear detrimental
• to structure.
3. Not built according to plans and specifications but changes do not appear

detrimental to s 'ructure.

Geometry of Non-overflow Structures

1. Generally in accordance to originally approved plans and specifications as
determined from visual inspection and use of hand level and tape measure.

2. Not built according to plans and specifications and changes appear detrimental
" to structure.

3.. Not built according to plans and specifications but changes do not appear
detrimental to structure.

General Couditions of Non-Overflow Section

1. Adequate - No apparent repairs needed or minor repairs whfch can be covered by
periodic maintenance.

2. Inadequate - Items in need of major repair.

OM$) For boxes listed on condition under non-ovrfl w section).
1. Satisfactory.
29. Can be covered by periodic maintrance.
3. Unsatisfactory - Above and beyond normal maintenJnce.

SF3-i5



DEC DAM INSPECTION REPORT CODING cn,

Fgeneral Condition of .piwa- and Outlet Works. -

1. Adequate N o apparent repairs needed or minor repairs which can be covered by

periodic maintenance.•
2. Inadequate - Items in need of. major repair.•,- •.

|" (fems) For boces listed conditions listed under 3Rillwa7 hnd outlet works.
1. SALlsfactory, .

! ~~2. Can be covered by periodic'maintenance• . " "
:.Unsatisfactory - Above and beyond normal maintenance. '"-"•|

~4. Dam does not cent;tin this feature."•

Sl~aitenance -.
1l . Evidence of periodic maintenance being performed..

) -:" 2. N€o evidence of periodic maintenance ....

3. N~o longer a dam or dam no longer in use. "" .. .. "

i i-

z "S.)Hazard Classifica'tion Dovrnstreem

I I

2; (A) Damage to agriculture and county roads.
2. (B) Damage to private and/or public property. h c c
3 (C) lass of life aind/or property.

Evaluation - Based on Judgment and Classificaion in Box Nos. ..

Evaluation for Unsafe Dam
.1. safe ac rab

2. Unsafe - Not Repairableiai"ac"(4. .a..does not ey.dnct e to decare .sa,"

(2) UPPER. HU DSON _' 0t,, . €,',

.. .

(3) i101AWK 3-e. ""}o }
(4). LAKE CiLnIPLAIN oat
(5) DELAr E. . ......

(6) SUSQE[-L.r\A c roas. -

(7) CFD.aa:,G • p p e

(9) OSWEGO V-t . .. ,€ / ,,..,.J•"(9) GEESEE of lotfo r. C. L.'f%- .:

(10) ALLECFHE';'Y //4 %.c,.-- f/.% , ,V'r;j .(11) LAKE E paIE ra4. . , - : ;,o..

(12) WESfERN LAE ORTARIO s ,

(13) CEV'TRAL LAKE OmTARIO I Or'.,.' / .,-i "(1) EASTERN LAKE O.rA.-%O .e. C . ef . I A 10_A_____ ,2-._ " ._i_" . ,

(16) BLACK RIVER .. 3 .
(17) WT ST. ILAWRECE !;,/ I . .

(18) EAST ST. LAW,.RE.NCE Zo,,C . T.; . , .,
(19) LACQi;TTE RIVER 41 .14 %.,,1.."c..-
(20) ST. R RIVER ,.4 .
(21) BIIUSAT011C I , 4 13 ' , .

(22) LO).. ISLUXD 1 - " $ .,( .... " (23) OSXE¢hTCII1E t.-, :.,'A.¢ -,"-

ii .. .. 4 ", *.e.*
•~ ~ ~ ~ ~ ~~Z . Y.1-...%'. .

F3-16
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Eldred Rich

George Van Etten and Robert Ryczek

a Dam Inspection Report

February 4, 1971

Re: D. 0. T. Registered Dam No. 14C
Upper Hudson River Basin, Rensselaer County

Owner: City of Troy

On December 8, 1970 an inspection of the above dam was made by Principal Engineering
Technicians George Van Etten and Robert Ryczek of this Department. This structure is
approximately 250 ft. in length, 18 ft. in width constructed of gravel and rock with
a masonry drop inlet. The impoundment was used originally as a water supply reservoir
for the City but is now used for recreation. The following is a report of our findings
an the existing condition of this dam:

1. General Condition of Non-Overflow Section

The earth embankment shows evidence of previous high water end erosion due
to overtopping. There is also some deterioration of the outlet structure on the
downstream slope. Large trees are growing on the downstream slope.

2. General Condition of Spillway and Outlet Works

The drop inlet was origionally covered by a masonry building which probably
contained the control valves but the building is now gone leaving an opening
with no protection over it. The dam below has the same situation which makes
both structures dangerous to svimmers and ie skaters.

3. Evaluation and Hazard Class

The smount of water Impounded by this structure is not great but Imediately
below this reservoir is another reservoir with a City Street immediately adjacent
which would be flooded should this structure fail. This structure would have a
class "B" hazard rating.

Fi F3-17



New York State Department of Environmental Conservation Henry L DiamondMtany. N Y 12201 •Commissioner.

fln.DIVISION OF RESOURCE MANAGEENT SERVICESs|e

BUREAU OF WATER REGULATION

December 8, 1971

ICity of Troy
Department of Public Utilities
55 Leversee Roadf Troy, New York 12182

Attention Commissioner John P. Buckley

Gentleron:

Re: Department of Transportation
Registered Dam No. 14C
Upper Hudson River Basin
Rensselaer County

In conformance with the Department's dam safety program, an inspection was
made on the above referenced dam on December (52 1970. -

The reported findings of that inspection are as follows: C,

1. This structure was originally used as a water supply reservoir
for the city but is now apparently only used for recreation.
The earth embankment shows evidence of erosion across the crest
due to overtopping during high water. An emergency spillway
of sufficient capacity should be constructed away from the
fill section.

2. Large trees ate growing on the downstream slope which are
highly undesirable due to the damage caused by their excessive
root systems.

3. The drop inlet structure originally covered by a masonry
building which probably contained the control valves, is now
gone leaving an opening with no protection around it. A trash
rack of some sort should be provided over this opening.

4. The outlet structure on the downstream side is beginning to
deteriorate and should be repaired.

Based on the above findings, we make the following recommendations:

F3-18
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K 5 -2-

1. We suggest that the City of Troy retain a licensed professional
engineer to insepct the structure and recommend a program of
rehabilitation and repair. This should be done at the earliest
possible date.

1 2. In the event your engineer determines the condition of the
structure warrants major reconstruction or repair, we must
remind you that a permit is required under the Conservation

I Law for such works.

Very truly yours,I
Robert S. Drew
Acting Central Permit Agent

cc: Mr. John Whalen

II

I.

I.
[319
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I New York State Department of Environmental Conservation ,,,,, ,
ArA-, N y l22OtDivision of Resource Management Services . .

Bureau of Water Regulation December 22. 192
City of Troy Department of

* Public Works
55 Leversee Road
Troy, eu York 12112 7- -Gentlemen, 37 s-L- s-f-

Department of Transportatio
Registered Dam No. 14C
Upper Rudson River Basin

2Ionase Le? County -

The Department of Environmental Conservation has implemented a Dam Safety Program.

The purpose of this program is to identify older dams which are in need of repair

and to notify the listed owner of his responsibility. Our primary concern is to

protect against the loss of life and property by downstream parties incurred by a

dam failure. Another concern is the downstream water quality and the protection

of the stream bed should a dam fail and large amounts of silt and debris be washed

downstream.

Your dam has been inspected and you were notified of its existing condition. Our

recommendations were further given to you in our letter dated December 8, 1971.

Your liability as the owner of this dam is specified by law in the event of a dam

failure which caused downstream damages. The Department also has the authority when

public safety requires to invoke Section 15-0507 of the Environmental Conservation

Law (formerly Section 429-e of the Conservation Law). A copy of this section is

enclosed for your information.j
We have not heard from you regarding what course of action will be taken to correct

the present condition of your dam as outlined in our previous correspondence. As

an alternative to repairing this dam if you wish to abandon the dam by permanently
breaching or removing it, we would appreciate receiving this information. If you

have sold this property and no longer own this dam, would you please forward this

letter to the new owner.

Due to the large number of dams we have inspected and in order to reduce our work-

load in sending out these letters, we have elected to contact you by this form

letter. Our engineering staff is available at your request if you have any

additional questions regarding the extent of the repair work to be carried out or

It you want to set up a field inspection or an office conference. You may contact

me either by letter or by telephone at (518) 457-7418.me

Very truly yours,

gSenior Hydraulic Engineer "

Inclosure
cc: Mr. John Ib ten F3-20
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$1 October 29, 1973

Mr. John Willson
City Engineer
51 State Street
Troy, Ne York 12182

1 Re: Registered Dan No. 14C
Old Reservoir No. 3
1000° Upstream of Oakwood Ave.
Freer Park, City of Troy

Dear Mr. Willson:

As you requested during our telephone conversation this morning, I am
enclosing a copy of the original letter sent to the City of Troy in 1971
after an inspection of this dam on December 8, 1970.

We vould meet with you at your convenience to determine what course ofI action should be taken to repair this structure.

Very truly your.,I
George A. Van Etten
Principal Engineering Technician

[ GVE:bt

Encl.

It

j I)bc. ~..F3-21
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
DAM INSPECTION REPORT

(By Visual Inspection)

I ' rDate
Dam Number River Basin Town County Hazard Class* & Inspector

Type of Construction Use 
0 Earth w/concrete spillway Q Water Supply

O Earth w/drop inlet pipe Q Power

[3 Earth w/stone or riprap spillway IN Recreation
O Concrete Q Fish and Wildlife

0 Stone 0 Farm Pond

- Timber Q No Apparent Use-Abandoned

Estimated Impoundment Size Estimated Height of. Dam above Streambed
o 1-5 acres Q Under 10 feet

i 5-10 acres 0 10-25 feet

oOver 10 acres Over 25 feet

" JCondition of Spillway

Q Service satisfacto0ry Q Auxiliary satisfactory

1 0 In need of repair or maintenance In need of repair or maintenance

Explain: O ook, .- ' C .

Condition of Non-Overflow Section

( 0 Satisfactory

In need of repair or maintenance Explain:

Condition of Mechanical Equipment

14 Q SatisfactoryQ In need of repair or maintenance Explain: .. ...

P Evaluation (From Visual Inspection)

No defects observed beyond normal maintenance

cc- Repairs required beyond normal maintenance

ii 'xplain Hasard Class, if Necessary 2
F3-224....
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It K

(Outline sketch of lak e or pond)

N

IS

(niaeprincipal weed beds, type of bottom and points where soundings were taken on

sketch; also indicate, by numbers, points where collections were taken)

6 o.........evation~ 3009

If posted: Owner's name and address ............................................................

......................... SOF...... ...............................................

Bottom: dlay, gravel, marl, muck, rock, sand (underline; give % of each type)

Vgtto:scant, fair. abundant, floating, u erd(nrle;gv ofacty)0

Source: springs in bottom, spring streams, surface water (underline)

Shore line: wooded, swampy, cul t&ed...... .uhs'zbeW .................... ..........

Color of water: white, liht brown. br...-.-.oo

.~ . 0

110

K] F3-23
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,ev. 3/77) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
DAM INSPECTION REPORTii' (By Visual Inspection)

Date_

Dom Number River Basin Town County Hazard Class & Inspector
______'_ Inspecto

1 Stream - ~ 1 /e ~~Owner Ciy fr4/ j
r Type of Construction Use

E] Earth w/Concrete Spillway w Water Supply

I Earth w/Drop Inlet Pipe Q Power

9 Earth w/Stone or Riprap Spillway Recreation - 9 High Density

i 0 Concrete F] Fish and Wildlife

9 Stone Q Farm Pond

0E Timber 9 No Apparent Use-Abandoned

Other __ Flood Control

LtS ca Other

timated Impoundment Size '- Acres##g~timted Height of Dam above Streambed Z Ft.

Condition of Spillway

9 Service satisfactory ..... 9 Auxiliary satisfactory

f In need of repair or maintenance J In need of repair or maintenance

Explain: /A k. L /, hF ......

( Condition of Non-Overflow Section

£3 Satisfactory [ In need of repair or maintenance

Explasin: s/ /e,/ A / -
Condition of Mechanical Equipment

0] Satisfactory 0 In need of repair or maintenance

Explain: 41, 0.
I Siltation £3 High 0 Low

[i Explain:

Remarks: Aedi4~. ? a..6/dJ Y4, 61#04 rhg, A 1(%

Rvaluation (From Visual Inspection) 0 L', 2 '

JRepairs req'd. beyond normal -aint. "[Q No defects observed beyond normal maint.
] Pr... P3-24
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May 2, 1978

Mtr. Thaws Hurley, City Engineer

City Hall

Troy, Now York

Re: Dam #1483 and 14C
Uper Hudson Watershed j

Dear Mr. Hurley:

Recently we inspected two dams owned by the City of Troy in Froar Park
known as Wright Lake (14B) and Bradley Lake (14C). "We have noted several
deficiencies in these structures. Following is a listing of problem areas
in each structure:

'Pright Lake Structure 14B - Borderina Oakwood Ave.

I. Trees and brush are growing on the downstream slope
of the embankment. This is an unacceptable practice
since the extensive root system of tree, can start
possible leaks.

2. There isn't any emergency spillvay on this structure
other than a small culvert.

I"

Bradley Lake Structure 14C - Borde.ring the zlayg.round in Freer Park

t 1. Trees and brush are growing on the downstream slope of
the embankment.

2. Logs and debris are clogging the emergency spillway.

3. Ths culvert through the embankment is made of red
bricks. Some of these are missing and the entire
culvert appears to be deteriorating. The outlet of
this culvert flows down the side of the embankment
which Is eroding.

IP3-25
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I z:. Thoras Murley -2- 5/2/78

Some type of engineering study should be mwde of these 9tructures.
racomiendations for mintenance and repair of these structures should be
foruarded to this office. We might point out that in case of failure ofone or both of these structures, the City of Troy could be liable for down-

stream damages occurring to downstream residents or property.

i Sincerely,

WJlliam Coleman~Dam Safety Section

I

I

r3-26
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